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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject therapeutic agent which controls the decrease of body weight and has a prolongation 
effect survival term by formulating a substance which inhibits the linkage between a parathyroid hormone- related peptide (PTHrP) and 
its receptor. 

SOLUTION: The objective therapeutic agent is obtained by formulating an antagonist against PTHrP receptor, an anti-PTHrP antibody 
[e.g. humanized #23-57-1 37-1 antibody, which connects the complementation determination domain of humanized or chimera 
antibody, particularly #23-57-1 37-1 antibody arising from mouse, to three FR fragments (FR1 , FR2 and FR3) arising from human 
antibody HSU03868 and an FR fragment (FR4) arising from human antibody S25755 on the L-chain and to the framework domain of 
humanized antibody 31 679 on the H-chain], an anti-PTHrP antibody fragment and/or its modified product. 
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[M*«3 3 «W^lSBJ¥ttB^iU*>l»a^^^ K 

[!»3015 ] iatttfb HSffcXtt^^tSftfcfc© 
[»#*6 3 t rMfttafc^b h^fb«3-57-i37-itS 

[jmomi&iwi] 

[0 00 13 

jS^^ 7 *^ K (Parathyroid hormone related protein (P 
[0 0023 

ft*. ftffiS«fc£4£ffitt 

(Quality of life) **U<attC». .ftSSS- 

[00033 ifi^. i&mmn&mBmttv&z ± 6 
trc\,*ft**9*>tfi % mmmjzH* <tw) tm-a 

*>1 (iL-l) LIF, IFN&<£:©1f r *7 Y >CC 

[0 0 04 3 t hP^®B4*occ-iiffijra»« v cow: 
5 ftfflRMKCcHii-r 4« * ©ftttH-?-* £ C <h 
^JO6*l-C*0. OCC-lfflia*^- K^^XKl^fflr-S 
<t. W*&£0IM£tt*«£3l*& (Kaiinura N. e 
t a"!., Cancer Chemother. Pharmacol., 1996, 38 Supp 
1. pS4$-52, Tanaka R. et al . , Jpn. J. Clin. Oncolo 
qy Apr. 1996, 26 (2) p88-94) . Cftte. 3?- Fv-)^ 
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*7^> (C-CSF. IL-6, LIF, IL-1X FTMrP *rjg 

[0 00 5 3 CCDctOK. OCC-i^l^^tlLfc ■*-- 
K^•5*(D^£1#5;J^ tF*«B(AtOffitti*toftr« 
iltta^l ft *H«CM££ 

[00063 

io [jHBftfjJKfeL J;5<t-r*RH] PTXrPi-e 

to. «««ccatrii6«»j*»ftrsc<b*aw<!:r 

[00073 

^*««*^<«.*BB£*»*ifcisjii. mwvim*>v 

r tt A« 4> ©WW 6 ft * . 
[0008] 

K (Parathyroid hormone related protein : PTH 
rP) <h^O^S<* (PTHrPggf*) T£ 

rpfHrPSS^J &tt. «*C«*IW*6-50659« 

30 (^x(*#^SIS) {C^ft-rsprHrf«g«: 

[0 00 9 3 rpTHrPiPT>1rPg§»<h<Dlg^4ffl 
9-T5»»J <h5i, PTHrP(Cie^T5Ci(C<fc0. PTHrP 

tnPTKrPfcfc) s *J J: PTHrPgg*tC»S^"r 5 C <biC J: 
0, PTHrP5^PTHrf«S(*<bj|S-&r^C<t4PI*r^M 
(^X«PTHrP§g(*CC^tT5r>^rT-X h ( PTIIrPr 

40 p^^> Ko»»EWttdr*is-r> ©c>rti3^-*xtt 

[0 0 1 0 3 laPfHrrtStti LrtJ, «Atf t hSgftfit 
b hSxi* (WD96/33735^«) X6^^>75i* (» 

CCJbW&tSft (#23-57-137-lla«:) tt^«(f6ft£. 

RNrPGC MLr mtnfolC PTHrP^g<* ^Cfe^^ £ #5lt . 
«^««FM^7-165790^^«, Peptides ( UNITED STAFF 
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S) 1995 , 16 <6) 1031-1037. Biochemistry (UNITED ST 
ATES) Apr. 281992, 31 (16) 4026-4033. =8£l¥ 5- 50909 
8^fi*JCEa80PmrPT> 2 x* h^WTI>^'J 

e^^fflsr^ejRj tLT!fipmrrta#*«K:«wr 

&o 10 

[ 0 0 1 1] 1 . CtPTHrFtti* 

[0012] *#Wr«WS*l*RPTHrPR#», &*U 
®#K*SK >T »J # a - * fete* -/ * a - *-;MK 

*iur»*c<t**r**. **wr««sti*tSPTHp 

S£CCS£3Jl*fc®SrSt?. C <Dfn#tt PTHrPi ifS<£ 
TZCtlCJ: 0 . rTHrR^SPm/rTHrP3g(*CClS^T4 
O^PIWLrPTHrf^^^;L'{Eit ; S:>i»rO, PTHrTOi 

* P - > #2 3- 57-137-1&C ci: 0 ^£ £ ft £ #23- 57-13 7-lK 

fttf^tf^Ji*. ttfc. /W:/«J K-v^p->#23-5 
7-137-1 fci, mouse-mouse hybridana #23-57-137-1 <b 

JfflJJKlTHl»3#) fc % *BE8*8fl 1 5BCC. FE 
RM BP-563litr^y^^ Hfefi«ca-5*HBR»tSil 

[00 14] 2. K— 7 

x 9 -x > Office J: 0. *y^a-^jutt«:»jSfiEli 40 

[0 0 l 5 ] A<*fa&U2. *^^a-^HSi**fWrt- 

HiLrftffl^h^t rFTHrP^. Suva, L. J. et al . , 
Science (1987) 237, S93CCP^£ftfcFTHrRE{^f / 

PTHrP£p- KT5jD£^E9Q«£filom^^ 
KjfAUraSttfi±IIIIIB**IIOE»S*fca. ^<D?g 
£*ffl!a* ^ «igi|±?9* ^> 6 a WO PTHrP* > / < ^« 

^»io^rffiTt^TS. so 
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[0016] *5C. C©«»PTHrP^>^-^l(4r«ffiia 

[0017] jRfl^flt-cft«3n**«jtt«ji(/r«, 

»tc IBS $ *i s 4><or CdiatC C i # , ffljffiBte- fc ftfflf s a 

ttic»tfo«»<DflM&. wxtf. 7^x t aa 
[0018] SfffiM&tbtoicfbjBtt'&tcK. &*no# 

CC«fc0?Tfc>ft* o HftftCUi. 9Sf«nia*PBS(Phospha 
te-Buffered Saline) -^£&t&*^riiS^3K:f&^. 

[0019] mitt&mm±M&ZtiZt&J5<DmMM£ 

-Vjffliatt. &*D0fi*®ttER#. P3(P3x63A 
08.653) (J. Immnol. (1979) 123. 1548-1550) . P3x6 
3Aq8U.l (Current Topics inMicrobiology and Immunol 
oqy(l978) 81, 1-7) . NS-l(Kohler. C. and Mils tei 
n, C. Eur. J. Immunol. (1976) 6, 511-519) , MPC-11 

(Marqulies. D. H.et al., Cell (1976) 8, 405-41 
5) . SP2/0 (Shulman, M. et al . , Nature (1978) 27 
6, 269-270) . F0(de St. Groth, S. F. et al . , 3. I 
nmmol. Methods (1980) 35, 1-21) . S194 (Trowbridq 
e, I. S. 3. Exp. Med. (1978) 148, 313-323) . R210 

(Calfre, G. et al . , Nature (1979) 277, 131-133) 

[0 02 0] mfcft&Mmt 5 xp-v«eB£©lBiBlB 

h(Djj& (Kbhler. G. and Wilstein, C. Methods Enz 
vmol. (1981) 73, 3-46) mtCW CX'iT 5 C t 

j:om«wtc(i. B?ia«Biai4^«, 

G) . ^¥4^<>\,7s (HVJ) «*<ttfllStl. MCC^tS 
[0 02 1 ] 5fe«lffliai5XP-vtt|IS40!)«sfflli$« 
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■^Wia«a>i«i«C»ia«CRPMI1640B«« % MEMg«$. 

<WBaJtt?*o. ?6cc, ^flSiiMS (fcs) «oiAl» 
[0 02 2] jnBHd». ^ISfeS^SSi UP-7| 
KCCUDfflLfcPEGKfK (Wit tf¥^#^fil000-6000fl 

K) 30-60% (w/v) (waffrassnu &&Thc 

[0023] COJ:MtLT?#6ft/c'W:/U K-v 
Wx.C*HATfg#« (b**-y> 

S«T*C t £C <fc 0ii!K<**l* o ±iaHATS«K-C<Z>S 

n) *9E«r*©«c+»ttwiB (aac. aa-»iiiBi) 
a**&-rs 0 o^*c. Mftvmnftwm&mmo* mint 
rztn&zm^-rz'^ ? V h'--?<Dxz 20 

[0024] i/c. b h«^©r»«jecjRH*5fegeor± 

IZ^-izf*) K-v£f#£ft&CC, b h ! ;>'>'Bc£in vitro 
rmrf*CJffifPU f&f£»;>^J££b rfrfc<DzkA#^ 

■¥l-39S7«&tt#fl8) . ?6CC, b Ha*j8^(^ 

U c^*^fbS^cttH»>^prHrpec»rSb htt 30 

»tB»ltiJ:i» <3l£«§*ai«&»#-5tl*> 94/2558 
5 ^£38, WO 93/12227 ^2M. W0 92/03918 
WD 94/02602 ^2M^M) . 

[0025] COJr^tcit^SJjn^^^^n-t^ 
[0026] 3 . flftitSSitt 

(WX.lt£, Vandamme, A. M. et al., Eur. J. Biochem. 50 
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(1990) 192, 767-775, 1990#Bg) . 

[002 7] ftfltfjCCtt, ViPTHrPGHtim^ti^^ 
7 0 h---7frh. tnPTHrPtfi&CDa]^ (V) K 
T£rnRNA£i|i8iT6. mRNAOiggtte. -SfcKDjfrffi. 01*. 
* ^T — 5s>jHift<l>& (Chirowin, J, M. et al . , Bi 
ochemistry (1979) 18, 5294-5299) . AGPC& ( Chomczv 
nski, P.et al . , Anal. Biochem. (1987) 162, 156-15 
9) ^C<£Dff ->X±Rm*m$tL. mRNA Purification 
Kit (FtiarmaciaK) **fiEfflLrBW(7)mRNA^WHr 
Z>o &tc> QuickPrep mRNA Purification Kit (Pharma 
ciaSK) Sm^CiiCcfcOmRNAiiSSsRIKrSCi^ 

[0028] m^titcnrn^^m^m^im^rmt 

v^*SOcDNA*^E8T£. cCmco^£(£ v aw Reverse T 
ranscriptase First-strand cDNA Synthesis Kit (£fb 

tfifS^fT^CCti, 5 '-Ampli FINDER RACE Kit (Clontech 
W fc^PCR^rfflC^cS' -RACES (FrolTnan, M. A.et a 
1., Proc. Natl. Acad. Sci . USA ( 1988) 85, 8998-900 
2. Belyavsky, A.et al . , Nucleic Acids Res. (1989) 
17, 2919-2932) f^gfflt^Ci^r^^ 

[0029] mhtxttPomm^hmmtr^Dtmn^ 

WiTSDWO*«E5lJ«rfifti©^ % mil 
1ST 5. 

[0 03 0] BWtr*JaPTHrPtai*Ov«f«*3- K-T 
5dna*»/c©%. Cft£. ^ra<3C*ifl:S««ia (egg 

[0 0 3 1 ] 5i(*jgiE^CD^«, tnttSig (hM) * 
fcttBtt (US) KT^DNA^J^CC^^^^- 

? z -icm&&A,vmimm&fcm$i&2 -t+r t> etc ^ 

(WO 94/11523 ^$S#M) „ 

[0 03 21 ^/c, «*AS!S*<0*^«:«±S2?i£lffl 
K^ftAl, C<DJK^ia8(D^¥^A-rS. K^SSL 



iy ^-^^ccftfflLrfcctO* (Ebert, K.M. et al., Bi 
o/Technoloqy (1994) 12 , 69^-702) . 
[003 3] 4 . 

manized) inf**rflWi§r# £ 8 C4l60»*ttf*« t g£ 

* * -<cffl#jAA,r7g£CC29A C £ tc<£ 0 

[0 034] t HKftfittttt. WmtiL (reshaped) t h 

^X|n<*0*BWittito£«i# (CDR; complementarity d 
etermininq reqion) £b Hn^OffiJittiftSSRijl^ 

0 96/02576 *f&*B#M) . 

[003 5] JUtftCCtt. ^^^JSftOCDRib US* 
©7l/-A7-^lg (framework reqion; FR) 

filf*W#6tlS (EP 23940O^£$ft, WO 96/02576 ^ 

MJMR) . 

[0 03 6] CDR£/rOr»*§<**l*fc rtn#«D?U- 

y'BteBlfcLTfcJ:^ (Sato, K.et al., CancerRe 
s. (1993) 53, 351-856) . 

[0 03 7] *>^tS(*acffc hfflffc«(*(OC««CC 
U Cr2, Cr3 ( Cr4^ k Lirc^C*, CA^ 

[0038]+^ ^fnWi, b h tW<Dl«^S6«Jfi*Pi 
thMMWt fc hJ^rOI«?LlM9*3fcta(*<Dtl 
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[0039] **iacc««r*s t hsft8i«t Ltia 

t F^b«3-57-i37-i3Kf*^W6tiS. b r§*fb#23- 

57-13 7-l£x#&, ^^^S^O#23-57-l37-l$tf*Offlffl 
LttUCOUTtit h6x<*HSU03868 (CEf*- 
BANK, Deftos M6, Scand. 3. Immunol., 39, 95-103, 
1994) ft#<D3 0<7)FR»rtf- ( FRl, FR2*5 c fcO : FR3) Mtf 
10 (Ct hfcxf*S2 5755 (NBRF-PDB) *5fc<DFR$?)t ( FR4) IC 
a*SLfc*>Or*>»3. H»(COC*rjib HCt*S3l679 
(NBRF-PDB, Cuisinier AM<=> , Eur. 3. Immunol., 23, 

no-us, 1993) <dv \s-<uy-vffl&tmmis. vim 

[004 0] ftfc. b rMfb#23-57-i37-iln#<DLtgg 
/cteHIK^rj- RTSDNAfcStr:/-? X $ K*flT4* 

<«MlTSli3f) CC, ¥/£8^8£i5BCC, H 

Escherichia coli JM109 ( hMBClHcDNA/pUC19 ) CC 
O^TttFERM BP-5629<hfC, L»*=l- K T 2> UNA& 
StsVy* * K£WT5AJJ§®r ^Escherichia coli 
3M109 ( hfy©ClLqA /pUC19) CCOHTteFERM BP-5630£ 

[004 1 ] 5 . Kf*«fli«9 

tt* fist R(*cDKK-x«-e-o^^r*o 

30 r.fcl> 0 09x52, L, "Hi. Fab, F(a 

b') 2 , Fv, *^ttH«SL<«LttCE)Fv4a^tt';> 

^7-riI^$-d'/cv>^;i/^x ^ >fv (scFv) 

Co, M.S. et al., J. Immunol. (1994) 152, 296S- 
2976, Better, M. & Horwntz, A. H. Methods in Enzym 
oloqy (1989) 178 , 476-496, Academic Press, Inc., P 
40 lueckthun, A. & Skerra, A. Methods in Enzvmoloqv 
(1989) 178, 476-496, Academic Press. Inc.. Lamov 
i, E., Methods in Enzvmoloqy (1989) 121, 652-663, 
Rousseaux, J. et al . , Methods in Enzvmoloqy (198 
9) 121, 663-669, Bird, R. E. et al . , TIBTECH (199 
1) 9, 132-13 7^m) o 

[0042] scFv**, tn&<Dm\&Wtl3&vmm£*:& 
ISf^CiCCct 0l§6n5o C<DscFv*C4si»r. hSHv«H 

-^/M/Tilfe^nS (Huston, J. S. et al., Proc. 
50 Natl. Acad. Sci. U.S.A. (1988) 85 , 5879-5883) . sc 
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t L riBK 5 tx tc t> <D(?x > r tiofefcr h ~> r 4> J: t 
[0 04 3] scFv*3- K-T^DNAti, msziKfcom* 

<fc*3iWBU *l*-e. 36CC^?"*K'J>#-«5#«r:3 
[0 044] £/c. -SscFv*3-K-r^DNA^^»$ 

[0 04 5] Ct(*CDigfi$^<hUr, ^'Jxf l/>y<j3 
(PEG) 9<0M^4lifd(/^!aPmrf«i*«r«» 

-rsc<b4>-c#^>. *«9icc*jcts rfi«*j fc«:c*i6 
»6hfctt*«cffc9twtt»iis*jiirctK:j:or»sc 

[0 046] 6 . m»*.mnto*1tl*&Xm»e>9eilie 30 

^2—5— / x>-/\>"9*— ( human cytomeqalovi rus imm 
ediate early promoter/enhancer) £r^t:f £ C <!: £*~C# 

40 

[0047] *fc. *OMfc6C*ft?8rfle«3tlSia*« 

^$7>^ ^;u^40 (sv 40) * jux^cz^e— £ 

(HEFla) ^i'CDCf^ffllfflWfi^CD^P^- 
*-/x>/>>-fr-»#gStf6ft4. 
[0048] SV 40:7*p^-£-/x>/N>tf-£$yB 
*" &*i^teKiniiqan6<£>;fr£ (Nature (1979) 277, 10 
8)CC<fc9 % HEFlG 7d*— *-/X»\>1f— 50 



11- 8 0 02 5 

10 

£i#£*teKtizushima6<D;#& (Nucleic Acids R 
es. (1990) 18, 5322) tC±0, SaCCige+^^^f 

[ 0 0 4 9 ] sMMKDUte. SBSnSSfflttT'Q^- 

cz^P-t-^-^rftflBTSW&ttWardecO^ (Nature 
(1098) 341, 544-546; FASEB J . <1992> 6, 2422-242 
7) ICj:*). &&l»«araB:7*0*-£-£ttJB^£i£«& 
(£Better60;£i£ (Science (1988) 240, 1041-1043) 

[0050] ta»»ieofc«c>©^^^ie?j<tLr«, 

^cRScO^y^XAiC^S-a-^ti^. pelB^^^ 
IE?IJ (Lei, S. P. et al 3. Bacterid. (1987) 169, 4 
379) fcttJB-J-fttfcfct*. *LT> ^U7 7XA^li 

r (refold) <£/BT5 0 

[0 0 5 1 ] S»S^<bLT«, SS/ 40. ^'J*-^ 

*;i/X. rf/^-fi^. ^^A't'n-*?^ ^ (bp 

v) ^<DS3fc©fe©4fflc^4c<!:*«rt. £6$C. ?f£ 
tfflHS^riie^P f-SWKD/cfii), JS!-* >; * 

•fef (aph) ae^ *^is>*+-*£ (tk) a&K a 

— £ (Ecoqpt) a(c-F\ KD^HStcB* (dhfr) 
[0 05 2] *«Wrfl6fflSti*JS»<7)«a<D/ca«)CC % 

0. COS. UD-7, BHK, Vera HeLafflflS^T^S 

[0 05 3] ;X«C. »WE»SnteliS«UB*in vftro 
£fcttin yivo-Ctg*braW4-r^Ct*4i^3# 

StiKilt. DMR K€M RFMI1640. IKCM^figffl-T^ 

ct^rt. ^fl&jejfti« (fcs) moikmmm^mmr 
[0054] 7 . r*<o^k, mm 

^t^7Ailt 4 Hyper D, FOROS. Sepharose F. 
F. (PharmaciaK) *W*tf 6*1*. il^CD^ 
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(Antibodies A LaboratoryManual . Ed Harlow, David 
Lane, Cold Sprinq Harbor Laboratory, 1988) 0 

[ 0 0 5 5 ] 8 . 5x(*CDr£t4(DBiI2 
**WrttfflSn*!nf*a>iaMIS6iStt (Antibodies A 

Laboratory Manual. Ed Harlow, David Lane, Cold Spr 10 
inq Harbor Laboratory, 1988) . V ii > K U-fe:7*£ — 
^S^PfiSfttt (Harada, A. et al . , International Imm 
unoloqy (1993 ) 5 , 681-690) <A?I^£$*£*D<D#©3: 

[0 05 6] *^r^^tl^^PTHri^(*CDttJ(?j|S 
&r§tS*WS-ra#ffiiL/'r, elisa < ttRe£ftffi« 
. EIA (■XftjSMSS) . RIA (ttttftSffl 

MRftft«£&«:ffl^««$. PTHrP(i-34) 

mx.u % tAPrHrPtsf*j^fflBa^^s±?f^fssjeif*^ 

Lfcf*. p-~ h xiiU»Mtt^oB*»JI*ap^-c 

«bfcK*« JS-r * c i r tfrflM$*^*»«-r sci^ 
r££. **w-ct6ffls*i*K*<3waHt*flwrscc 

tt. CxPTHrrtnftCD^IOrStt^S'J^T^. 
[0057] 9 . ft##ifctoJ: tfWW 

r. D. Urol. (UNITED STATES) Mar 1995, 153 ( 3 Pt 
l) D854-857. Lanqen becks Arch. Chir. Suppl II Verh 
Dtsch Ces Chir (GERMANY) 1990, p261-265 % Oncol oqy 
(SWTT2ERUNND) 1990, 47 (l) p87-%L Int. 3. Pancre 
atol. ( UNITED STATES) Auq-Nov 1990 , 7 (1-3) pl41-l 
50, 3. Natl. Cancer Inst. ( UNITEDSTATES) Dec 19, 1 
990,82 (24) pl922-1926tti'CC8218<OaiaH3&«*W6tl 

[0 0 5 8 ] 8ft*-Cftl^OiLt. 3PENJ. 40 

Parenter. Enteral Nutr. ( UNITEDSTATES) Nov-Dec 199 
0. 14 (6) P605-609. Chest (UNITED STATES) Nov 199 
0 f 98 (5) P1091-1094, Bone Marrow Transplant. (ENG 
LAND) Jul 1990 , 6 ( l) p53-57fr ^CCKttOjHKIl&V 

[0059] *»^(D!JiPmrrtR»*Waflt#<fc 

»j) . a*ft-9MB. m&&*wm * y so 
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rut, Hiitfjsavomnstt. Kwna». nun 

Slkq*/c0 0.001mq A^1000mqOfiHri8tf4l4. 
6l*tt. .** fc 0 0 . 01^ l(XXXX)mq/bodvO S^S iS 
ACiW^S, L*>Ltt*s6. *»?flO)15iPTWrrtKft 

«:SWT5?&sm«cn6ota:#stcsirasn5 *><£>r 

[0 060] *fc % ta-^B*Wi irit 

§7rfS*p^t>ra-^Lr*>j:< . *£t>5attfi^a*p»j 

ffc^^C <b#rS" (Reminqton's Pharmaceutical Scien 
ce, latest edition, Mark Publishinq Company, Easto 

[0 06 1] C©*9ttfl#*J:wail»«i«i©«ib 

r, *. &mm&ft®2tx*mfflm> * 

^a, r h y 

^. * yx^u>^y n-Jk ^yy-try>, yy-fey 

> (hsa) . h — ;k v;bt*r-;k ^ F — 

X. BX»^£l/ri^Sti«IIIifgttM«^i|ttf6 

ft*. 

[0062] mauoKimiz. *m*x&mmm\mcfc 
i;r±ie<D*^6*arx(«ififfl*^*>*ra«n* 

ffl»«HJWiLr«ffl'r*«^^ SKS^/cHPTHrrtK 

M*.tf&a*tt*. mm, 

«C8»L. cn^C®#P^ih»J. «^.«Tween8(X Tween2 
0, 4J7^>, t hlfiirSTJU^^ >**ftl>tfcfc©*tt 

«eia»o/ctf)oiB»S!iortt. ^>^h- 

[0063] 

[XMn] HT. #*«*jj:a f mmecj:0*«?8*3 
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□ejgjBocc-i ( («) mmm*P&mvzffi&*)n\) 

i&tebtcZ- Fv-JXtffli^, b FDKJfflBocc-i 

A^AiiflWUJPb. fc**^^tM^«Tfe£© 
K«*ffltt*«ffir5. t mHfi»oac-lCcJ:->TSI 

[0 064] t hD&jg&OCC-lCDlBft^ BALB/c-nu/n 

ft:. KjfoSfliCCM:, 6iS§&att4BALB/c-nu/nu^- F^ 1 ? 
X (B*^I,7) £I*AU 1 aiHOMftOfft. 7iSi* 

£b FPKS«&X-i*«HJU 3mmft^o^{Ci 
^A:«W«li«:v^^(DB8iBffiT«: 1 E£&/c9 1 fl 

-remote mm»mfk* ±oBmicmmi*m&+ft 

fc-?/c<D*fgg2L/cfiL jinti^JU^^AaBR, 

**&8B»S©1*st«:. &TOJ:0KbrtTo/c. 
[0065] (l) 

&ffe^<Dtfcfjrti, ^**^*n-*jujaf**a2 

h (TUx-fT) *. 15mq/Kq©ffl*rS»l«rtCC#ia 

(PBS) ft0.2ml/mouse-CS»HRrtK:a2@a^l/te. * 
©*S*«rH 1 JC«T. 

[0066] (2) ini*/7Ji/^^Aaa©iiR 

E^/C 9 10 M q£ /ctel00/ti qCDPTHrPCC^f ^7-)^^ 

^'SFP^-h (7Uf^7) lSnq/KqCDJEST 

(PBS) ^r0.2mVmouser^»MF fc 9tC2 H4cJ 
*CC 2 019:-? L/c. 

[0 06 7] (3) l&*^;U^0ACDti^ 

fc. jfo+*jUSx*Aifti»i. MiO^hinj^t 
"CfiUfoU 643a»Ca/pHT^^^1f- (CIBA-C0RNING) 

[00 68] (4) mtions 

jat«a:^a4BB«c. a^cog^ (a mo 
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*5<fc (b mm) 4** 7>Ol+ffSab'/2 

r. 

[006 9] fei±<D*S^cfc 0 . JbtpfjfrisV AfSSCCO 

Fa*- ha^»xw»flR»ectt:^rWMLfc. ttttM 

10 ^ F a*- F»^»XI*«Jl«WCCJt^rtt*iJ 

L/c a g/c. KR>irP*fa!n*iooaq^jS2[eIlS:-^L/c 

Bra. Fn*-ha^w3U«tjBW6cjt^rnr« 

fc£??f8fillCD3£:g (p=0.0003 : Loq Rank test) tfiBti) 
6ft/c 0 C<DC£tifi*>. FmrPCC *tT 5 ^fO^^X^y 

©«fl!14**S*Stifc. 

[007 0] C*S6«2D W^^^^AjJiffl 

20 

t hmm-z- F^*x»«R©«tt»*^nb«*ffl 

PJ£©Socc-i ( (Jtt) 3IK««j4»*W3Wt^OHIA) 
*«lkfc*- K^">**flH»fc. b hPE®Socc-i 
*iMtS*ifc^-Fv9^tt. aUBOWttlCctfi^Jlli** 

mmm3.tt*&&TZ>. b hPElKJB0GC-i«:<fco-C5l 
*ifiC 3 tl b F3Sft!Sflw<-5Pa>q 
30 «lt-5Ci%. jfetp^l/i'^AiBff. fl*foJ:OTS 

[007 1 ] bh □EJ©S0CC-l<D«{ft(i, BALB/c-nu/n 
u*- P?W (S$^U7) £ffit,>rin vivorffo 
/c 0 JKftWfflCCtt, 6aB&4tt4BALB/c-nu/nu5? - h*7-) 
X (B*^U7) €r«AL. 1 amOBIfbCDft. 7iS« 

5 b hPJESffiXC-i^rJSdib, 3 mmfl:/P -y *CONB 

40 -ro^fflL/c n«n^tt«. ioHsecii**a^+» 

AfflttfcitffcMfclB*!*!: LrSfS«aW14fbr5 J: 

[0 07 2] (D ^#WP o lC0tS^ 
KWWCMMtrtt. b hS!^tCi*M-i/3 >q «ra2 

clt, y>i^y7r-4I*l* (PBS) SrO.aml/m 
ouser^»Mrttca2(9lf9:^L/c s *<7)tt**iai6CC^ 

so r. 
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[00 7 3 ] (2) lfo*#;U^A?£g©6l!g 

BE*fc0l0/iq*fe«100MaCDt rSft!K#7<-i/g> 

y>gg/^ 7 7r-^S^ia* (PBS) *0.1nil/fnouserf3J 

[007 4] (3) ifc*#;U>>^ACD#lS 
b hMfttS<*^-^3>ql7iaa:^ lB4dcfcO'4B 

©rt^jfilL. 643Sf»Ca/pHT±^^1f- (CHIRON) £JE 

(4) mmm&<D»m 

(a mm) *5<fcO'*2S (bmm) fcfflEU 4 f +^><DIM» 

[0 07 5] «±Ott*©J: 9 K % t rSftCtf*'*-^ 
3>q*10Mq*>5C^ilOO/iq*S^"i*^Cir % fftt 

^rWSt*^ffWBI©3Bfi (p=0.0l08: Loq Rank tes 
t) tfttab&tlfc. ^@©b hSfttai*^-^3>qO 

[0 07 6] c«*«n 

tSPTH r P (1-34) * a-^MKffeg 

bhPTHrP (1 -34) <EM»*75) K»r6* 
y^a-±JU5i#M£/W:7y 23-57-154 4a J: 

CAK23-S7-137-1*. fe^r^CC^Of^SSSn/c (Sat 
o, K. et al., J. Bone M\ ner. Res. 8 , 849-860, 199 

3) . ftmmtLxtizmrztc&ic. pthtp (1-3 

4) (Peninsula Si) -r »J T — £ *T £> 

□ ya^y>^^ju^-/ 5 k (ooiinn) *flH>nS£ 

L/C. »-fpyo^'J>4ft^l/tePTH r P ( 1 -3 
4) *»*tU *>'*9Wlt£l,X2 <zq/ml£&&<fc5 
CCSB8SLfc«, 7D>f>h7^*A>h (Difco)tl: 

^xcDW^Tx^ffiErtcca^^fcOioo /i & ^mu 

[0077] ^SL/c^'j;^(7>lfiLrgtti(Deittffia>a'J5£ 
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fcfrfiLb. lkit#Stf&R I A'<* 7 T-r#j&Lfctnifii^ 
<bl25ltiiaPTH r P (1-34) £ift£U tS^rStt 

7-^W^*«6Lrc»«l»PTHrP (1-34) 

0 50 a fir U fe. 

C007 8] «HS«R3Baccv*^tJf«L. JfcJg* 
ffiBUfi. J»R*fflja<hV^^ = xn--7fflffai*P3x63Aq8U. 
1 £5004* Ux^U>^y 3-JU4000€rfflC^SS(CL 
^otl»L/c 0 fflflai4^L/c*fflfa^2 xio*/ 
10 ^x^fflia»r85ft©967t^U- hfCSI*i^/c, ^ 
Y^U K-v©jgglJttHATSflk*fflC»rff o/c. 
[0 0 7 9 ] M-f^U K--7CDXi7';-x>^(i i HA 

AffiCcrPTH r PBSSttSftOWjSiSJSOiatRTSC 

Y^'J K-v£(5jiKu i5%FCS£gtrRPME-i640 *3 
JfttCOP I -supplement(Siona)*3SlniL//cSttlCCBljB 

/c„ PTH r P (1-34) t<Dm&1£o>&i*>*U-> 

20 #23-57-154 Jct>*#23-57-137-l£f#/ii 0 ft*?, ^ 
K— ^^n->#23-57-137-l«, mouse-mouse hybrid 
oma #23-57-137-l£LT, Si 
ffi5E#T (S«fo< {^rfrm 1 Tm If 3§) (C, ¥J&8 
¥8/11 5 BK, FERM BP-563liUT^^^ r^ftlC 

[0 08 0] (#^W2) thPTHrP (1-34) 

bhPTHrP (1-34) {CttTS^^^o- 
30 ^;U!n*#23-57-137-lOpJ^^*n - K"T £DNA£:& 

(i) mRNACDISSS 

^-T^'J F~V#23-57-137-l#>6CDmRNA£Quick Pr 
ep mRN* Pu ri f i cat ionKit( Pharmacia Biotechfct) ^ffi 
t^iSUc. 'W^>J K--7#23-57-l37-l<7>ffl9a*Ex 
traction Buffer rS4(C*^^t-{Xl, * v h?£tft 
CD^^"CCS£C\ oliooCdD-Cellulose Spun Column CCT 
mRNA*)ffiS5fL/, x ^ y-;bitJ^€r^C o /c, mR 
NAttlS^^Elution BuffeKC^^O/t. 
40 [008 1 ] (2) ^^XH§ftVSit?S*r7- KT£ig£+ 
O c DNWOflFH*? Jc^flMi 

(i) #23-57-137-l$x»HlllVM^CCDNACD^a-x>>/ 
b h PTH r PCC^rST^^^e^^ci-^^HaftOH 
«V««*3-K^4iBe-W>^n-x>ytt. 5 
RACERS (Frohman, M. A. et al . , Proc. Natl. Aca 
d. Sci. USA, 85 , 8998-9002, 1988; Belyavsky, A. et 

al., Nucleic Acids Res. 17, 2919-2932, 1989) (Ccfc 
OtTo/to 5 •-RACE&tCiaS '-Ampli FINDER RACE 

kit (C LONETEQffct ) »fPU* 9 hmjO&Jf 

50 CCUfc^ottfofc. CDNA&«CCffifflr^^^-7- 
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J:5tCl,T3B»LfcmRNA4&2 u g *§#32<b LtMH 
C2 7"7-f^-l0pmole 4»0A. i2$*?B3R£ 52"C. 30 

[008 2] 6N NaOH t R N A «rM*»» (65*C, 30 
#IH) Lfctt. x£^-;Uftf3tc<£9crm£fg§Jb 

/c. T4RNA u^--t2-C3rcr6B#ra. sariae™ 

SET* C £«:«*:■). ^L/ccDNWDS 'aaHJCAnpli 
FINDER Anchor(ie?'JS^42)^:ifiMU /Co Cft*l#§S<t 10 
L r PCRfC J: 0 UMii" S tc&>(D7' *y A -7 - £ L r Anchor 
7*7 -f^- (ieyOS#2) *>\£tfMHC-G 1 ^7^7 
- C le^JS-^- 3 ) (S.T. Jones, et al . , Biotechnoloqy, 
9,88,1391) &&mbtc 9 PCRfem*. 1 *CC10 

mM Tris-HCl(pH8.3), 50mM KC1, 0.2 5mM dNTPs(ctATP, d 
CTP, dCTP, dTTP). 1.5 mM MqCl, . 2.5 v h <£>TaKa 
Ra Taq (iflii) . lOpmole (Z)T>^- (Anchor)^' ^ 
v-. 3ta'CCMHC-G 1 ^*^>f v-SO'Ampli FINDER 
Anchor *iS9£l//c c W<<Dm&W&% 1 I *S*tr 

C(D?g^(C 50^ 1 CDa£tt^:±Jll//c 0 PCRtiThermal 20 
Cycler Mode 14803(Perkin Elmer) 94'C&CT4 

;i/-C3O0?fo/c. 

[0 08 3] (ii) #23-57-137-1 !a#LttV«J*<D c ON 

b h PTH r PCCtfT^^^^n-^JUlSftOL 

RACES (Frohman, M. A. et al . , Proc. Natl. Aca 
d. Sci. USA 85, 8998-9002, 1988 ; Belyavsky, A. et 
al. f Nucleic Acids Res. 17, 2919-2932, 1989)fc:<fc 30 
OfT^/c. 5 '-R AC E?£CCG2 5 '-Ampli Finder RACE K 
it(Clonetech)*ffll^ »ft«^tCDffi^«:fi£ofc. cD 

m^mc&mr *>y'"7 ~{t. oiiqo-cfr^^^v-^ 

3Q#RHKi£ £ £ c £ ted: 9 c um^vmSEM&f 

fc. 6N NaOrCRNA£JJD7fcfrfl? (65*C, 30»(ffl) Ltc 

c DNMD5 '^CClufBAmpli FINDER Anchor £T 4 R N 

a^- &V3rcvemiB. mmvi&mR&SG&c 40 

[0 08 4] ^^XLttA«K*«*0«ffEJ«J*6PC 
R^^-MLC (EW#^4) *SMtU 394 CWA/R 
NA f>>-fe^^tf — (ABI tt) £fl3l>T^£L/c 0 FCRjg 

-5-CD100 M 1 EtHtlO mM Tris-HCl (pH8. 3 ) . 
5QmM KC1. 0.25mM dNTPs (dATP, dCTP, dCTP. oT 
TP) , 1.5mM MqCl, . 2.5 v h<D AmpliTaq (PERK 
IN ELKtR) , 50pmole <7>Anchor^7 A (I£?lJiM§- 
2) k Mc^CCMLC (ic^«J#^4) i5J:0'Ampli finder 

Anchor btc c DMOmSM^m I M 1 £aWT 50 
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&o C &C50/LZ 1 OSS^lil^ PCRi^Thennal 

Cycler Model 4803 ( Perkin Elmer) &Mt<\ 94*C:CT4 

s#ra. 60"CccT4s#ra. 72*cccr 2#ra©asiJ- 

[0 08 5 ] (3) pa&i&mvttmtoxvwiKit 

Sieve GTGTtfa-;* (FMC Bio. Products)£SC>/c7 
r^J550bp LI»V««£Orfi550bp g<7>DNA#rJt 

«r^Wr*r//a-xit*tt«l»), geneclean ii Kit(B 

IO101)£ffll>, *y h*f*Offi*CCS6t*DNAWr>t*fllH 

Tris-HCl(pH7.4) . 1 rrM EDTA S?g20M 1 &C*gB?L/c. 
ff t>tltcDtv&m 1 u i €r*i|PKS^XmaI (New England B 
ioiabs)Cc J: K> 37'Cr 1 BSISffilfbU :Xc^rMBBJREco 
ri (SfflJfi) cc^o 3rcri »BBifi{bo/c. ccD^fk 

-ii/itlBtcj:0DNA*|5|jRL/c. cur. S'-aaswc 
EcoRI BBIiBf»J4WU, 3 '-TKJSCCXma I sSsai^J 

[0 08 6] ±B©J:5ecLTWMLfcv*xH|*VfH 

*a*3<fc^L»vffl«c*3- K-r^iae^stfEcoRi-xhi 

al r^A»r>ti EcoRI R^XnarCrgftTSC i«Cj: 9IW81 
L/cpUC19 ^^^-^rD^iA^^y— > 3 >+y Fver.2 

Ml 0 9 3>b*7">hlfflfla (^^,K>^->) ioo u 1 
teflon, co«UB**±-cis»n» 42'acn^M, s 

^>fC*±T l^§*^L/c 0 *l»r300 m 1 <DSOC*S 
tfe (Molecular Cloninq: A Labqoratory Manual, Sambr 
ook.et al., Cold Sprinq Harbor Laboratory Press, 1 
989)*SDA37X;K:r3Q»fH-f >*r*^- V Ltc&. 100 
m gr/m 1 X5i50/Li g/m 1 07>Ki^y O.mw <D 
IPTC 20/i g/m 1 <DX-sa 1 *SfOL BS5^S»* 
/cti2 X YT^5£*Sttt (Molecular Cloninq: A Labqora 
tory lifanual, Sambrook.et al . , Gold Sprinq Harbor L 
aboratory Press, 1989)±CCC <£>;AJ1S££ 3/CfC 

[0 08 7] C<DJI5W£8ltt£lO0 u z/m 1 X(*50w 
1 ©T> fc» g >*S*rSL B«f»*tett2 x 
YTSift2m 1 r3rCCtT-#£§U B»Dfl#3^6^ 
Kfflai^PI-100Z (?7*'^) XtiQIAprep Spin 

Plasmid Kit(QIACEN)^Cir S KDNA^rSJig! 

[0 08 8] (4) v->^js*v ««*=i- f raffle* 

Terminator Cycle Sequencinq kit(Perkin-Elmer) ^ 
DMA Sequencer 373A (ABlttPerkin-Elmer) CCcfc 
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tlikfeLtc LTM13 Primer M 

4 (MPl^o) Primer RV (SS 

i§) <ge?J*-^6) (f#ffiJ©Jagffi?U*HB8-r 

[0 08 9] C5Lrf#6*lfc'W:/'J K-v#23-57-l 

gfTS7 7^ ^ KSMBC1H04 , LiflV8a«*3-K-r 
siaefiswr*^^^ s k£mbcii_24 <h#gLfc. 

KMBClh04 fecfcO'MBClL24 CC^2 *l & V-?X #2 

3-57-i37-ajK#OHt«V««*jJ:^LIIlV««*3- K 10 

*-en-e*iiB^j#^57. escc^To Hav^jaacxLi* 

VfiaaKJtO^V^^^FW. i^(C|^lJ#^57, 65r 

[0090] fcfc. sTrld^X * K MBC1H04 *J<tO*MBCl 
L24 £WT£AJIiMteEscherichiacoli JM109 (MBOH04 
) *><fc ^Escherichia coli JM109 (MBCLL24 ) <b L 20 

mm its is3^) cc v ¥«e8*p8£ 1 5 hoc. esch 

erichia coli JM109 (MBClH04)CCOCir^FERM BP-562 * 
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* 3. Escherichia coli JM109 (MBClL24)CCO(, *T&FERM 
BP-5627<fc lt^^^ F*WCC«-5#HBRaPK3tir 

[009 1] (5) thPTHr P (C#ti x^/ ^ 
n-^-;HK(*#23-57-137-l<OC D ROtfcE 
H«V«««*iJ:^LttV««<D±«0«liStt, 5>tc5K 
IKtt^WLTteD. ^tl^tl4O0^ U-A9-^ 

ffi3rxommKmm. rttt>«tm&^flm (cd 
R) «cj:9ajesnrc^. 7i/-A7-^r^i 
EWtt. tt«WJ:< S^^nt^w — cdr« 

«©r 5 -/»iBWOSatt«*«>rKl» (Kabat,E.A.et 
al. f r Sequence of Proteins of Immunol oqi cal Inte 
restj US Dept. Health and Human Services, 1983) «, 

COJ:9ft<^(CS^«« thPTHrP«C»T^-7 
^X^^o-^ >ltn#<Domm%i<D 7^ BtB?kJ& Ka 
bat£fccfc9f^3ft/cl£#<DT $ yM^kDzr-Z^ 
-XCC*T««>r. ffliatt*IH^SCiCCj:OCDR{a 

dr i -3cDr ^ ^Kiffl?*Jcco^r^-eti-enffi^js# 

59-6lit^U HIKVrI^(DC D R l ~~3<DT $ s\ 
^JiCOC >X ti-etilcyj#-^62--64Cc^ L /c. 
[0092] 

[su ] 







CDR1 


CDR2 


CDR3 




57 


31-35 


50-66 


99-107 




65 


23-34 


50-60 


93-105 



[0 09 3] C##^3 3 *JvtKW<Dm%k 

t hH»gC««Cr Koy^ADW**^*^^^- 

*PCRffi«C<fcO«»tfc. '^7^-7-MBCl-S 
1 (K?»J*-97) ttV««©«J-5r-lB9»J©5 '-»J* 
3- FT&DNAK/W?'!/ ^-<XLE.-OKozak n>-tr> 
tXfg?i) (Kbzak. M. et al. f J. Mol.Biol., 196 , 947 
-950, 1987)SC^^JPB^Hind III0D©S8BE?Jj£*r*r* 
J:^CcaH-L/c. SW^-^-MBC 1 - a (EJUS 
-^8 ) ttJ M^©3 '-fflJSrn- KT£»WBEJ»JK:'W ^ 

BamHlcDI2^ffi^J J S:WT^J;^tcl9^tl / /Co PCR«, TaKa 
Ra Ex Taq CxiSil) 50u 1 (DJ^lt^^Cca 

2*DNA<h lt0.07MgO7*7^ = KMBC1H04 . ^-/V 
— 4 0TMBa-a4s<fcC>>rfBCl-Sl S^tietl SOpmole . 2. 
5LKDTaKaRa Ex Taq , 0.25mMZ> d NT PSt^frr8$tt 

S(ffi?g*fi6ffiur50w ic7>s£ffl^r±jiiu, 94-ctcri^ 
R3> soccer i *hsl 72-cccr 2 ftmtDmmv j * j\,-c 



30 ve CTCT#a-X (FMC Bio. Products)£flH >/c7 *7 n 

[0094] 437bp &<DmA&\K*^m?Z>TtlU-A 
JtSrftUX^, GENECLEAN II Kit(BIOl01)£flH>. *y b 

2 y-^iZmV^li^Ltc{^ 10mMTris-HC1 (pH7.4) . 
1 mM EDTA ?g«20a I CC?SWL/c. mZtltctmSm 1 
U 1 ^©IPRS^BamHI, Hind III (^rij&) 5C<£0 37"C 

n^>;l.A-cafiL, v x^^-;^^tl©tcJ:f9D^4A^[plll5^L 

40 /Co 

[0 09 5] ±IHCDct^CCLriiSiL/<:-7^^HSI(VSI 
K-r^iSe^-^^tfHind III-BamHI DNA&tM"^ 
Hind IIl4dcl: O'BamHir ififfcT ^ C c: CC <fc 0 l^gf L /cpUC 
i9^^^-Cct^^^n-x>i/L//c 0 ccd^^x^KO 
^fiic7»J^FilSr^/ca6^-7^ V-M13 Primer M4 fcet 
c>'Na3 Primer RV "7— <h L/"C, Dye Terminator 

Cycle Sequencinq kit(Perkin-Elmer) ^rfflC^. DN* Se 
quencer 373A (Perkin-€lmer)(C £ *) SSie^J€:^5£ 0 
/c. iELl^S^J^W^^^^^'J h'--7#23-57-137 

so -iecft*r*^^xHtiivfi»««r3-Kr*jae^«rS 
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WL. 5 '-flijCCHind III&S&IcTUZitfKozak IE?1 3 ' 
-(BljCCBamHIi^saiB^J^^oy^^ ~ K ^ MBClM/pUC19 

chifegL/Co 

[0 09 6] (ii)cDNA* ^y'<D-7^7s- t h + ^^H 

b r Hif<C*fi|5iCr 1 Occm<hiIIS*r^/ce6{c, ±ie 
CD X *> EC L T tt£ L /c "7 r> x H IS V {gtgj£ PCR&iC J: 0 
^L/c. HIIV^CD^CD?^^^^ V-MBC1HVS2 

OKozak 3>-fe>1f^iE^J (Kozak, M.et al . , J. MoT. 
Biol., 196, 947-950, 1987)3££>'CCHind IllfccJ: c>'Eco 

£><DmJ3y*7 4 ^-MBCLHVR2 C§c^'J#^fio) teJ f£*S<D 

O. Cgl^OS '-filJ(DiS^J^r=J- KLApal feckO'Sma 

[0 09 7] PCRtiTaXaRa Ex Taq CSHjS) *rB?l^ 5 

FMBClH/pUCL9 , y'"y l/rMBCUHVS24Scfc O'MBCl 20 

WR2£-e-*l-e*X50pmole . TaKaRa Ex Taq £2.5U 0.25 

nM6NTP^t?&ttvmi<Dmw&&i&mLx sou i 
<D8Li&*±mLr:94-c\ftm. 55*c 1 72-ci#ia 

OiMgtM ?J\sV3<Mi7~>tc a FCRffiCC^O^IL/cDNA 
©T^^rl^Sea Kan GTG T#n-X <FKC Bio. Product 

56bp &<DmffiKZ^m?Z>Ttfn~XX*:tyWLt). GE 
NECLEAN II Kit(BI0101)£fflt>. *v r^W^WCfiE 
(,>DN^Jt£fjtSJL/c 0 ffl«L/cDm^x^^--;UttJ^$ 
-£/cf£, 10nM Tris-HCl(pH7.4), 1 mM EDTA ?&&20u 1 30 
Wg&SL/c 

[0098] &t>tltcCM&m 1 a 1 £frJ|&if^EcoRI 

fcj:o'smai c*?gi§) cc<£9 3rcr l^^bLfc. C 

EcoRI-Smal DNA^f^^EcoRI 43 JcO'Smajr^tT^C i 
&c£9I!S3?L/cpu:i9 ^^-ic-y-^n-^rx^L 
tc CO^^S K©ift£gffiW*M^*£/c«o. 7 7>f 
^-M13 Primer M4 &c>'M13 Primer RV W^-cL 40 
L"C. Dye Terminator Cvcle Sequencing kit(Perkin-E 
lmer) £8K>. DNA Sequencer 373A(Perkin-Elmer)CC<J: 

>; K-^#23-57-137-.lCC^*-r^^^XHIRV^lS^:=l 
-KTSiBfi^Sr^WU 5 '-ffliKCEcoRI 4b\£c>'Hind 
IIlBSHEMRtfK&zak E9U, 3 '-fflijCCApa I tecfcO'Sm 
aIlgiage^J^07"^^$ K^MBOhv/pUC19i^L/ 

/Co 

[0099] oil) ^M^tK&mssDzm^zz-vm 

^ 50 
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b hin<*H«C««Cr 1 *AtrcONA{i. WTOJ:^ 
CCLriBKL/c. Tfrfr*>. b hSSffcPM HS»H«V 

(N. Takahashi, et al . , Cell 29, 671-679 1932) 4 
3- Kt* 5^^-^^^— DHFR-AE-RVh-fM-l-f (VV092/19 

££-RVl-F*Tla (W092A9759#B[S) i^Al/ilCHO 
•ISiOmRNASsBS^ RT-PCR?£"Cb hSftP 
MltftltHt&vmmis&Vt httftCtJMCr 1 £r^O 
cDNV£r^O-~>2 f L. PUC19 OHind IIliBamHlSPfi 

l«^7 7^; H^rpRVh-FMlf-CDNAi^L 

[0100] 0HFR-AE-RVh-FW-l-f±CD SV407'a^ 
~£-<t DHFRigfc^ORgiC&^Hind III3&&. id 
JrO'EF- 1 a^D-t-^it hSftPM lfit(*Htt 
V^iCDra1tC^>5EcoRI «(4*XffeL/fc*3H^C^5r- 

tffHU thSSftPMHS^HMViawi^VtHS 
(*C««Ct 1 c DNA©«^ ^ ^-©«^0/c 

*CCffiffiL/c 0 pfM^P^f-cD^^BamHrCrSffcLfc?*, 
Klenow^^^^>hr^»ftL, 5 6CCHind rurrSft 
0, Hind III-Ban«I^»ftlRJt«:ai»Lfc. COHind I 
II-BajnHI^mfbBfrM-^, ±IS<DHind IIlSPfi^^O'EcoR 
I SB{4#^^ L /cDHFR-AE-RVh-FWl-f ^Hind 111*5 J: 

tfsroarcyfM bT ^ c <h ec J: 0 Lfc^^ d7 z -cciS 
ISL. t hfflftPMlfitj*H«|V««*$J:Cft hlnttC 
Wt 1 £ =J - K T £ c DNA^ ^O^^-^ ^ ^ - RVh-P 

[0 1 0 1 ] b hS!fkPM lUi*Hmvm*&*5J:Vt h 
taf*C««Cr KT^> c tm£^t?^31^ * 

-RVh-FMlf~ c Dm*ApaI*5<^:c>'BamHir?^fbL//cfg. H 
SRCWAi^Dtmtit:@tSLU. Apal4o*<i: O'BamHrCrN 
fbr^CiCC<fc0P^U^cf^i>^/pUCi9CC29AL//c o C 
^ ir^iL/c77^ H K^MBClHcDNA /pUCL9 <h^« 

t HS(*C««Cr KT*cDNA*d*. 5 ( - 

5RSSICECORI fccfcO'Hind IIISSai2^J. 3 '-^SCCBamH 

[0102] 7' 5 KMBClHcDf^/pUCl9 ^EcoRI idct 
c^BammrfSftL, If 6ftfc*y ^JaitOHIS^n- K 
T5iSSiejiJ^^DNABT>t EcoRI 4b%fca"BajitHiri'g 
f bT -5 C i CC J: 0 ^ L fc#S3I-< ^ ^ - pCOSltC^ A L 
/c. C^L-CW^n/c+^^ffittOftaH^^^* K«mb 
ClHcim/pCQSli^L/Co /j:fe. ^-pCOSl 
(J, HEF-PMh-qri (W092/19759#P.) ^6. EcoRI fcj: 
VSmatiHfWC«t DCittiHfc^SlJIftL. EcoRI-Notl-Bam 
HI Adaptor (SSSS) ^iSifeT^ C iCCJ: 0 «^L/c 0 

[0103] $ ^CCC H03WJB"CO»^CfflC^/ctf)0 
77X$ K*f^r^/Cfi6, 77X = FMBClHcDNA/plCl 
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9 £EcoRI &<J:c>'BamHir?8{tO. fJ|*>ftfc*^ ^tni* 

CLHcDm/pCHOl i#gU/Co fete. f£^?2-pCH01 
Ji k DHFR- AE- rvH- PMl-f (W092/19759#fiS> Eco 
RI ^cfc^SmalffiftCCcfcOfSttiBlE^SfllJI^L. EcoRI-N 
otl-BamHI Adaptor £ill£T£ C <h£Cj: 0*8 

[0104] (2) th umismwvmm 10 
t h L«sw««*ittfpuci9 ***-&mmTz>tcii> 

tC. Hind IIiaffi^ffepUC19 ^^^-SrftUl/fc. pUCl 
9 2 U g£20mM Tris-HCl (pH8.5 ) , 10mM M 

qClj . 1 mM DTT, 100 mM KCL 8 U<D Hind III (^fi 

it) £SWT*EJS?fi£ffi2o/i i *-C3/cccr i RiBiS 
fb L fc. «Mt«£«* ? * -/ - ju*5<fc wnp^jUAr 
ffittiU DNA4rx5ry--;ua:lBCCj:0g|iRLA:. (HiRU 
/cDNA£ 50mM Tri s-HCl ( pH7 . 5) % lOmM MqCl 2 % 1 mM DT 
T, lOGmM NaCl % 0. 5mM dNfTP, 6 VCO 2 l> S $ (Kl enow) 20 
V^VMlsV (CIBCO BRL)£^TT£50m I O^tt^^ 

SJ£iB^«* 7 x y - cfc Cf * □ p *;U a r Jffi tti 0 . 

[0105] @JRLfc^£~DNA£50mV1 Tris-HCl (p 
H7.6). lOmM MqCl, v 1 mM ATP. 1 mM DTT. 5 %(v/v) 

yx^u>^y ^•-n'-sooo . 0.5 u<DT4 dnav# 

— fe' (GIBCO BRL)*SWT£KlC«6ittl<m 1 *ri6'C 
r2B*HK)fc;S1* SS&ttSttfc. KOW^«5* 1 
£*SI®3M109 n>b'r*>h^fflSa 10 30 

0 u hcada. *±"C3o»nn»nLte». 42-ctcn# 
S6«c*±n»ia»H0fc. soceusoo u 1 

qal tlPrC**ffiCC^fljC/c2 X YTf^ii (50/iq/ 
mlT>t'S«"J>§W) (Molecular Cloning: A Labqora 
tory Manual, Sambrook,et al . f Gold Sprinq Harbor L 
aboratory Press, 1989)K££, 3rCT— &ig§L<r0 
jnE»**»^. ff*ff?3£f*£. 50wqMlT>f^';> 

£#*r-r * 2 x y t £ift2omi-c 3rc-^s o , ffiftm 

##>6Plasmid Mini Kit(QIAGEN)£JBt,>T\ ^ftO^S 40 

K^rHind UIVffiitL. Hind HiaHiW^ffeLr 1>6C 
ttmmistcV'vT, ^ F£pUC19 AHind Illi^Sb 
fc. 

[0 106] (ii)t hLMAf*S*«**:3-KT4:B 

b r!SttLMAfltC»««:. Mc?+Ke + Oz-, M 
cg-Ke-Oz-, Mcg^Ke-Oz+, Mcgr- 
Ke + Oz - <D^fc< <t&4®S<DT^V W^s&e 
nrt^ (P.Dariavach,et al . , Proc. Natl .Acad. Sci .U 50 
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SA, 84, 9074-9078, 198 7) 0 #2 3- 5 7-13 X L 18 A |& 

C««£fflHtt«rr5fc HS*L»AMC«««:EM 

Ke+Oz- ( accession No.X57S19) ( P. Dariava 
ch, et al., Proc. Natl. Acad.Sci. USA, 84 , 9074-90 
78, lSB7>©t FKI* LUX »C»*Htt*« 
L . «3-57-137-T7 ^ * L §* A fftC M«£ (DtBPJ14«T 

s yKie?iJT64.4%. i6»E5ijr73.4%r*-5/c. 

394 DNA/RNA ^^(ABlt±) £J8l'r 
'fTofc. HLAMB1 (|S^J#-^11) feJ:C>'HLAMB3 <ffi?IJ#^ 
13) «^>*DNAEW*WU HLAMB2 (@£?U#^12) 4b* 

U *n*tl0^7^^-OMWC2a^^23bpOfflffiW 

[0108] ^^^'^>r-7-HU\MBS (ie?J*-#15) . HL 
AMBR (ie^J#-^l6) K2HLAMRL HLAMB4<b ^tt^tlffl&itz 
iS^J^WOTfcO , ^^CHLAMBSiiEcoRI , Hind II L B1 
nllSiaiB^J^, HLAMBR{i EcoRI SBIKJU***!'?*!^/ 
r'C>^. ^ — PCRT* HLAMB1-HLAMB2 <h HLAMB3-HLAWB4 <Z) 

SKttfofc. SfCft. «ti6*«BBdt, ^PCR 
rr-fe>y;^tfr>/c 0 s etc nsB^ 5 ^v-hlanbs*5 

[0109] PCRtiTaKaRa Ex Taq <5lSBS) 
aS«©«i^CCfieorffofc. PCR?&. 5pmole(DH 
LAMB1*5^C>' 0.5pmole <DHLAMB2i 5 UOTaKaRa Ex Taq 

(£ist) <!:*^wt^ioo m i©jaea«R, 

Ote0.5pmole<DHUWB3&J:c>'5 pmole <OHLAMB4<b 5 U<D 
TaKaRa Ex Taq (SSfi) i^^WT^lOO a I CDStE 

ts^«*fflc». sou i (Di£rfi^±^ur94 o cccr 1 
n. 60'c^cr i ftm. 72'cccr i fMavymaw-j ^;ur 

5lsltfr>fc 0 

[0 1 10] ^ZIPCR », SXt«€:50a 1 foI^L, 
50 u 1 CDi£tt^±jSLr94°CiCr 1 60 # CCCT 1 5> 

n. 72-c^cr i fmvmBw* *&v3mtf o/c 0 

PCR«, JSlCffiCC^gB^^^V-HLAMBSfecfcc^HLAKIBR^ 
§50pmole To^ftlO. 94 e CCcri^B. 60 # CCcn # 

PCf^^OD^fr^3%f&gt-ST^'a-xy;U (NuSiev 
e CTG Aqarose, FMC) VM5Mk8bLtc'&. GEhiECLEANII 
Kit(BIOlOl) ^^*CCfi£^ry^6lHl 

[0111] ^nfct>^^^5(>nM Tns-HC(pH7. 
5). ICnW MqCI, . 1 mM DTT, lOOmM NaO . 8 UCDEcoR 

r i «fiBt?«ki/te. fflitta^?K*7x ^-^jcc^^p 

a^jl/Ar«Ui. l>SA^rx^^-;UitJ^r[5liRL/c^. l 
OtW Tris-Ha(pH7.4), 1 mM EDTA ifgfK 8 y 1 CCig&SL 
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tc. 

[0112] 5 FpUC19 AHind III 0.8a gr £[31 

Hccecori VffiitU. 7*y-Jb:faJ:c/*an*jUAr 

5 KpUC19 AHind Ill^rSO mM Tris-HCI (pH9.0), 1 mM 
MqCV TJlt? 0*Xy? £-Hf(E.a>li C75, ii 
S) £aWT£SJ£*l^?K50/2 1 tpx?3TC, 30flfi3SfG 
2i±M*jym&m (BAP&JI) L/c. M«7x^ 

iCj:0[HllRl//c^. 10fiW Tris-HC1(pH7.4), 1 mMEDTAfg 10 
vglO/i 1 Itig&Ltc. 

[0113] ±&<DBAP%}MUtc7'rrZ * KpUCIS A 
Hind III 1 m i t?c<DPCRM1fa4 u 1 ^rDNA Ligation Ki 
t Ver.2 (^ffliS) £fiH>ra*SU ^cB§liiJML09 n> 

pl q/mlT > b':> »J >*SSt* 2 X Y Tigftfc 2 mTC— BE 
SSL. ffif*®##>6QIAprep Spin Plasmid Kit (QIAC 
EN) »t7'7X> K^ffiKO/Co 
[0 1 1 4 ] ±127*^X5 KCCO^r, ^n--^>y$ 
4ifeDW<DttSiBM©«ag*tT^/c. iSSgej'J<D&;£&C 20 

&373A DNA '>-^X>t>*- (ABI f±) £flH>, 7=5 4 
-^-CC«M13 Primer M4 fccfcO^ Pricer RV (SS 
ii) £ffit,>/c. -e<DS*. *P-~>^£*i/cDNACDrt 
2i5CCl2bpCOX*^^C<i:^W>gL/Co C<DCNA£gO 

2B#£ffi5/c#<D7*^V-HCLMS (IE^'J#^17) . H 
CLNR <ffiM##l8) £gr/cGC&GJcU PCRrfSSlELUD 

[0115] PCR-CX3^0NA^:SO^^ * KC A A 
/pUCl9 L. ^-Y^-HLAMBSiHCLM* . HCLM 30 

s <fcHLAi«4-cKE*ff-3fc. pcR^j^-E-n-enftK 

V- HLAMBS*J<fc 0*HLAKB4^^ai L/ , ^HFCRCC £ 9 ±3:0 

[01 16] M — PCRTfci, H^iLTC AA/pUC19 
0.1// gr, 7*^^-HLAMBSfc<J:tfHCLNR &50pmole , 
*5Ci«HCLMS fc<fcCFHLAMB4§50pmole . 5 UCDTaKaRa 

Ex Taq (mm&) SrSWTSlOO /i I (DKJSS^iR* 

ffltv 50/1 i<Dasi^±iiL-C94-acri^ra!, eo-ccc 

tlM, 72'CiCn^CDvaS^>f P ^JU-e30(gI?fo 40 
[0117] PCRjgfij HUWBS~HCLNK(2 36bp) . HCLM5-HLA 

NB4(i47bp) $r-en-en3%®iji^T//p-^y;u"cm 

StgMtbl/fcfft. GEICCLEANII KitCBIOlOl) %Rll>X¥Jl> 
tmmtiL. flIML/c. m-PCR-CW»Kl>W»r^S40hq. 
1 UCDTaKaRa Ex Taq (^ffit) «rSWT 420/1 1 CDS 

JKR^iKiflKv 25a i©i^*iJBOT94'CK:T 1 ft 
HL 60-cccr i *hb. 72-cccr 1 #M<D«flMJW 

5[eHt o/co 

[0118] *HPCR-Ctt:, »rPCRSlS}82 u 1 . 5*3B 50 
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^-7 — HLAMBS. HLAMB4§50pmole , 5 UCDTaKaRa E 
x Taq <£?B2) ^aWt 4 100 « 1 ©SJ£iR^i8%» 
l\ 50a I CD8£te£_t:JlL/c. PCRJi. 94-CCCT 15> 

Pel 60"oct i »ib, 72Xcct l &ffl©aat-{ *;ur 

30tstfTofc o mHPCR^^r^>4 357bp <DDNA#r £ 3 % 
(ifc*T//n-Xyjl,r«^ttLtea. CEhECLEANII 

Kit(BIOlOi) Zm^Xf^frhm^L. flBHt/c. 
[0 1 19] m 6n/cOiA»r>t0.lM&^EcoRI rMftL 
BAP«iLfc^7^5 K pUCl9AHind IlKCIf 
^n-~>^L/c fl AlfJM10 93>tr>hI 

mcmm&tkL , 5o/iq/mir>b^>y>*^wr4 2x 

YTlg«l!2mir-ffiS*L, B«H»^e>QIAprep Spin 
Plasmid Kit(QIAGEN)£ffll>r 5 K*«S{Lfc. 

fllKLfc^X 5 KCCOC»Ti6S8EW*Ml3 Primer M4 
. ML3 Primer RV ^rffiC^, 373A DNA^-^ 

PUC19 i L/Co 

[0120] (iii) fc hLtt*t»eJM«**3- KT* 

KhCF-PMlk-qk (W092/19759) 3^6Ltt*MlC 

Ofco 394 DNA/RNA ^fiSti(ABltt) *ffll*r-&J«LfcH? 
^7*^-Y"7-HKAPS <IS^J#^-19) «EcoRI , Hind II 
I. BlnlSSMIBM*. a#^^^^-HKAPA (E?'J##2 
0) «EcoRI tSaE^J^TSi^WlKiUxfc. HS!<b 
tZ^V'^Ts ^ KHEF-PWlk-qk 0.1 ug, ^'^ v-HKAP 
S t HKAPA -&50pmole . 5 UCDTaKaRa Ex Taq CmM 
M) ^SWT^ioo m 1 cOSitia^jRSrfflc^ 50a 1 CD 

m&Z±mLtc a 94'CCCTl^W. 60'CfCTl^lB, 72 
"CiCr 1 »fffl©JKl£«: 301T >f ^ Mto fc. 360bp CDPCR 
j^^3%ffi»-ST^a-xy;Ur«mac»0/c«, GE 

NECLEANII KitCBIOlOl) *fflC>r*'Jl'd>6lilJK. WHO 

[0121] ?#6i*l/c»W»rM-^EcoRI trtUfkLfca. 
BAPj8ILfc^7X5 KpUC19 AHind IIItC^D-r. 
>^UiTc 0 *»HJM10 93>t:^>HBBBC«K«E 
ftL. 50/iq/m1T>t*'>»7>^^Wr42 X YTiglft2 
mTC~^^$L. 6 QIAprep Spin Plasmid K 

itCQlA^N)£SK>Tr:/-7*S KtWWLfc. 
7X$ KCDfeSiE^ f J^M13 Primer M4 . M13 Primer RV 

(iiSiS) *ffl(r». 373A DNA2/-*X>1f-CABltt) CC 

[0 1 2 2 ] (3) ^y^Cii*Lift^^^^-CD«M 
5«3-57-i37-ilaftLIM63g^ci; ^-^r«^L/c a 
77X5 KC A/pUC19 % C «/pUC19 <Dt hjK*S^ 
RM^OilB5CC^>4Hind III, BlnlSPatC, #23-57-137-1 

r, *n^tl^^^#23-57-137-HS(*LttV««*Jj:^ 
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ZZ-ZftHLtc. EcoRI fmt<-CJ:^r*^^la*LM 
[0123] Tfrfr^ ^'"7^ ^ KMBC1L24 rt>€>#23-57 

-i37-iiSf*L«v««*PCRffi«:fflc*r^a-i>yL 

/Co S?*^ O>&J0EU:. 394 DNA/RN* £j&&(ABI 

tt) srffluriTofc. fs^^7>rv-MBccHLi (Eras 

-92 I ) (fiHind IIl88SHE9»J£Kozak I3W (Kozak.M.et 
al., J. Mol. Biol .196, 94 7-950, 1987) 4:. hJ^T^7-<-^ 10 
-MBCCHL3 (K5US#2 2) CiBqIII . EcoRI sSstkE^J 

[0124] FCRi*. IQnM Tris-HCI (pH8. 3). 50mM KC 
1. 1.5mMMqCl 2 . 0.2mMdNTP> 0.1 U g<E>MBCLL24 

. y'v L/TMBCCHLl te<£t>'MBCCHL3 £-&50pmo 

le . lulO AmpliTaq(PERKIN ELMER) ^r^WT^lOO 
u I (DSCEffl-&Sft«rffl(r^ 50/2 1 <D§£te£±JiLT94 # C 

5cr45»w, 6o # C5cr45»ra, 72*cccr2^p^^as^ 

-T^U^OIhHt ofco 44 4 b pCOPO*^£3%ffiia 
*T^D — ^y^"C*flU4cB6l/fcSl % GENECLEAN II kit 20 
(BldOUtfflOr^Jl'fe&BJR. fllSJU lOmVITris-HC 
1 (PH7.4) , 1 mM EDTA St$20*2 ItCjgBSLfco PCRiS 

1 /i 1 ^-etl-eniOrrM Tris-HCI (pH7.5), lOmM MqC 
1, . 1 mM DTl\ 5CmM NaCl , 8 UOHind III (SSliS) 

*5J:V8uoecori (tsi*) *swt*asfim^«2o 
u i *r37T(cr l ^MrBfkt/fc. SMfc»&«*:7 * -/ 

"ClliRU, 10mM Tris-HCI <pH7.4), 1 mM EDTA ?g?&8 
[0125] ^7X$ KpUC19l M s^fsJJitCHind III 30 

teJ^EcoRirtfSfbt, 7xy'W^pa^;i/A 
rffittl, x ^ ;Uit»CC J: OUiRL. 7WJ^X7 
7^- fe'CE.coli C75 . -£m&) tBAP^Il/Zc. S 

£>'-Jl'ttlK'CB<KLft:fjL lOmMTris-HIl (pH7.4). 

1 mM EDTA i&(&10u 1 KjSBSLfco 

[0 126] BAPm/c^X? KpUC19 Uli 
5t£>PCRj*i#94 u 1 £DNA LiqationKit Ver.2 
at) ^IC^SfeL, AIiJM1093>t'f>Fi 
IB (-**>v?-» KIKB&nflKcJimraL^ C 40 
tiSrSOus/m 1 7>^y>*SSTS2 xYTf^ 

50/ig/ml7>tVJ>^ST-5 2xYTS 
ife2mir37 a CT-£*g§L/Co »#@tfW>6QIAprep Sp 
in Plasmid Kit(QIACEN)£8H >r 5 K&tBHL 

fc. tt»E9U*ifcje«. IELC*«fiE?iJSrWr^^X 

5 K*CHL/pUC19 ilfc. 

[0127] 7*7X; KC A/pUO.9 , C /c/pUC19 S 

1 W s£-€-*l^*T,20mM Tris-HCI (pH8. 5), lOmM MpCl, > 

1 mM CUT. lOOmM KC1. 8 UCD Hind III (SSS) 4d 50 
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ckO*2 UOBlni (^SjS) £Kl£tt*i820a I 

teitf^antf /u^rfflffl, dna£x £ s — fcOMvB 

«RLfc». 37-cr30^f a iBAP^s^?fo/c o sica* 

— ^Cti5"CIsllRL. lOmM Tris-HCI (pH7. 4). 1 mM EDTA 
®&10*i MCmmLtc. #23-57-137-lLtflVfiRl|8Sr#tP 
^X; KCHL/PUC19 9^6 8 u g SHtiKCHindllLteJ: 
CfBlnirffifbOft:. f#6*afc409bp <DDN^tf-£3%i£ 
Sl*7^P - X tl*M I /dl GENECLEANII Ki 
t(BIOlOl) *JBl»?*0M>5BJR. fMRU 10mM Tris 
-HC1 (pH7.4). 1 mM EDTA ffi»10tf I CCjgKLfc. 
[0128] C(DLII|V8B«DNA 4a 1 £BAP4£iiL 
^C7 7X 5 KC A/pUO.9 ^fcteC/c/pUClS SU1 
CC*:/£u-x>yu AiiJM109^>tr>h 
ffllBCCJBWHftU/c. 50Mfl/mlT>b'^y>*ftS-r* 
2 x YTJgtft3mrC— &tg#L. B»BI»^6QIAprep 
Spin Plasmid Kit (QIACEN) *J8l»r7"5* 5 KiflIK 
l>tc 0 C*l6***l^Mi:/^* 5 KMBC1L(A )/pUC19 . 
MBClL(/c)/pUC19 £Ltc 9 KMBC1L( A )/pUCl9 

&<£tfMBCLL(0/pUCl9 £-€-*i**lEcoRI "C?gftL, 3 
%i&mg.T#U~X#)l'Cn&?ktt}LMk. 743bp(DDN 
AKrit^GENECLEANII Kit(BIOlOl) «fflt»ryjb^6B 
»R. fBSJO, 10mM Tris-HCl(pH7.4). 1 mJCDT/^gffilOM 

[0 12 9] ^^^-iir^XS K HEF-PMlk-q 
k 2.7 u g«rEcoRl -CfBftU 7x-/-;I/W^po 

ufcwwiw>T-*BAP«iai/fca. i«<sBfaar^a- 

Xy;Ur^SlWcSajL. 656lbpO) DN^T>t ^CZNECLEANII K 
it(BIOlOl) %m^X>f>\,fr?>mWL. lOmMTris 
-HCl(pH7.4), 1 mM EDTA S^lOa 1 CCigWU/t. B A 
PML//cHEF^^5f-2/i ! ^:±ld^7^$ KMBC1 
L(A) ^/c5*MBCU(/c) EcoRI ^§3 fi 1 cbja^C 
^IIJMI 0 9 3>f^>KfflJBCC»»K*Ufc. 50 
aq/mlT>fi/»;>*SWrS2 xYTiSlft2mir'tSS 

Mi$Hi^^6QIAprep Spin Plasmid Kit CQIACEN) 
»T77X; K^fflSJl/^Co 

[0 130]»«U7'7XS^ 1 20tW Tris-HCI (p 
H8.5) . lOmMMqCl,. 1 mM DTT lOOmM KC1 . 8 U£)Hi 
nd III (Sfflfi) 4b'J:C>'2 UOPsajI (SffiiS) ^aWT 
SSJCl«^«20u 1 *r37-C(CT lBSMffiftLfc. KK* 
^EH,^^)frCfPA$^"CC^n^5104/2195bp . iE^r^] 
A 3 n r C» n«4378/2926bp OjHI tW >t C ^ C 

-etlM8ClL(A)/neo , MBC1L( ac )/neo iL/c 0 
[0 1 3 1 ] (4) C O S - 7 #fflflS<D F7>^7i^3 
> 

«0. PK»3S^^5 K*COS-7«BK-C— jfltt(C5fe 
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S K MBClHcDNA/pCDSli MBC 1 L ( A ) /n e o £/c 
SJMBClHcDNVpCOSli MBC1L (d/neo ©M^ 
^btf"C. GenePul s'er SB ( B i o R a d ) 
tffl^txL/^ h >CC£9CO S - 7 

KHEWBitWA Ltc. PBS ( - ) We 1 x 1 0 
/m 1 ©fflJ»iSKr&S3*iTl>&COS - 7*ffl!£0. 
8 in I SC. §7*7X; KDNA 1 Oyg ^Jjflx.. 1. 5 0 
OV, 2 5 /uFCD#^Stcr/<;UX*#x/c'. MiMCC 

g£n/c*fflflS£2%<DUltra Low IqG^ >-JfeJ£]fiug (G 
I BCO) £#WT£DMEM*gift (G I BCO) CC!& 
fflU lOcmetMfflO^rCO, 

ccrs»ufc. 7 2 who^ois, ««±i**ss*>, 
&<bftffiK£vmmmx*:m3ki,, el i sA<z>i*t4cc 
mute tfc cos-7mm<D*sm±mfrp><D** 

7fiH*<Dfll«tt. AffiGei Protein A 
MAPSI I*-;h (BioRad) *JBl>T*y h 

[0132] (5) ELISA 20 
(i) CH*«BM>«fiE 

taWggaUSO/cdbcD EL I SA^u-h £;£CD<J: 5 cc 
L/r8IgJG/c 0 ELISAi9 6y\7 , l/-h (Maxi 
sorp, NUNC) OSA^HtBffc^^^^ r- (0.1M 
NaHCO, . 0.02% NaNj )TU fr/m 1 <Z>igg&C§i» 
L/c^+'ttb K I ? G£i# (TAGO) lOOaltl 
tgftU 2 0 0 u 1 7 r— (50mM Tris-HC 

1. 1 rrtfl MqCl, . O.OMNaCl . 0.05% Tween20, 0.02 
% Nal^ . 1% <Ma«7n^* > <BSA) . pH7.2 

t&accJjqx/c. 1 B^F^raccr-o^ji^- h LPB 

S-Tween20tj5t^ T)lrtiV7*X7T&- 
■fe'fiaf ^Jtt h I grGJnft (TAGO) lOOul* 
JjD;i/c. l^MiatCT^>^3.^-hLPBS-Tw 
e e n 2 0 Tftj£<Df£ % lmg/ml <D«S?i§?K ( S i 
grmal0 4, p-r.hP7x-;l/'J>i % S I GM 
A) £/JC;i. #«C4 0 5nmTCDggbfcg£-7-f ^a^b 
-h 'J-^- (B i oRad) rMj£Lfc. i&S»J3£© 
X^>^Filt. Hu IgGIA Pur if i 40 
ed (The Binding Site) 
[0133] (1l)!Sme«tt<Dffi£ 
inJ3*&£#J;£<D/ctf><DE 1 1 SA7'U-hrH <KCD<£ 
^CCLrgSSiL/c. ELISAffl96^7'U-F(DS^ 
^BIBft^^r-n xig/m 1 <Di£jgCCtg§g O/cfc: 
hPTHrP(l-34) KBBSB? ) 1 0 0 u 

lraffifti/fc. 2 0 0jEii©#^^7T-rrD7 

*>^<E>f£, +>7!n(*4»»S-t*3rcCOS«eiSOS« 
/Co IS{CT>f>+a-;-hlPBS-Tween 20 50 
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grGSif* (TAGO) 100y|^M/c e ligtcr^ 
>+a^-HPBS-Tween20t^(Dg. 1 
m g /m 1 (S i gma 104. p-^hP 

7*-;uy>K % S I GMA) ^rfln^. £CC4 0 5 n m 
t«^vY^a7'U- b l ) — (B i oRa 
d) r»JELfc. *<D*S£. +^^tn(*(i. bFPTH 
r P (1 -3 4) 6C»T*iie^llB*WOr*J0. ^n- 

ft^Stifc (05) o £/c, ^JWttfcfc^TLiftC 
««^AM*Sl»tt*tt©C^nr*r>rtia*<DPT 
Hr P (1-3 4) CC*tT-5tt^86«a{tLtt^C<t^ 
6. t hS<t!a(t©L«C««tt, t hfflffcia<*L«A 

[ 0 1 3 4 ] (6) C H 0£S££fflfSt*(Dta3; 
75** K*CHO«JS (DXB 1 1 ) CCzBAL/c ? 

?tK&<D&i£m£MMwmmt. chowis 

mf&l&vX l KMBC 1 HcD^pCHOliMBC 1 L 
( A ) /n e o ttcUMBC 1 H c DNA/^pCHOii MBC 
1 L ( tc) /n e oOffi^fctfT*. Ge n e P u 1 s 
e r8I (B i oRad) ££Jl>rxu^ hn^U-t/ 

3>cciocHo«BiiaccBi«s&K?BAL/c. -en-encD 

fc. pbs ( - > *cc i xio 7 iiffa/m i ©anffisisr 
mm$tixi,>zcHommo.sni cc. §77^= kdna 

lOMg^ttlX. 1,500 V, 25/iF(Dfl§SiCr^^ 

(G I BCO) ZmttoLtcMEM- atgtik (G I BC 
O) (CS8SU 3^<D9 6/C7'l/-h (Fa 1 con) 

SBfC, 1 0«^2xfSJUii« (G I BCO) 43*^5 0 
Omg/m 1COGENETICIN (G418Sul f 
ate, GIBCO)^ l ) #Z 9 

U t 4 ^ E M-a8» (G I BC 

o) ©iHfcJSttfcsaftu in*ifie^cD^A$n/cffl^ 
fflsa^a^L. BiPi^c*fflffii««[^is«)P>n/cacc, ±ie 

JnttiSSfflSE L I S ACcr$ii$^a^?ajSL/. ini* 

[0135] miLutciKft<D&j£m&tomft<oigm*:itt 

^CL. n--7-# ^hJKCT 2%CDUltra Low IqC^t/flS 

Mjfiirsasfln, Kfcitf »;*f5c^u 

^3/jrv*04a@tC^g±?f^(o|iRU. 0.2^m©7Y^ 
(Miliipore) {Cj:0«BISKH-*l»*O/t. CHO 
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f* 4 Is At? (PerSept ive Biosys 
terns) *fl!l>T, ConSep LC100 (Ktill 

CK^ *7 Jl > <*? Aifiiffi ^ r^SSftr <D^#j!i$®^Cf£ 0 
/Co f#6ttfc«K*^CU^ 
Ji. ±I5E L I SA^fCtill/c. 
[0136] [##W4 3 t hSfbin<$CD«^ 

CD t f>Mft:$if$Hl^^ 
(i) t hMfbHIUV^cT)^ 

t r^<b#23-57-137-lft&H£fl*> PCRi£CC££CDR 10 
-f^yy- <>?lC£K)<tmUtc. b hfix(*S3i679 (N 
BRF-PDB, Cuisinier A. M. €>. E 
u r . J. Immunol.. 2 3. 110-118. 
1 9 9 3) E6*CDF R^t^ t r^fb#23-57-137-lin 
<*H*H (^-^a>"a") COf^O/cfi65C6M<DPCR^ 

-MBC1HGP1 (f^J#-S|2 3) RO*MBC 1 HG 

P3 (ie^ij##2 4) ttizyxuwszmzmis. fit 

CDR^77f ^W^v-MBC 1 HGP2 (12 
?US^2 5) RCKMBC 1 HGP4 (IE7iJ#-^2 6) 20 
T>^-fe>XDNAAiem?rU *LT* k\^t\VyA^ 
-(DffiffilC 1 5^6 2 1 b pCDtSraifiiemWT*. fl> 
gpy^-Yv-MBC 1 HVS 1 (E?iJ#-5f 2 7) &t>'M 
BC1HVR1 (I53*J#^2 8 ) (JCDR^77f-<> 
^77^v-MBC 1 HGP 1 RO'MBC 1 HGP4i 

CO 1 37] CDR-^77f^ >^77>f7-MBC 
1 HGP K MBC1HGP2, MBC 1 HGP 3&<£ 
O'MBC 1 HGP4«I^tt^V7 ^»;^T^ K^iU 
^^C^-C^^l/ (Molecular Cloning: A Laboratory Ma 30 
nual , Sambrook^> , Cold Spring Harbor Laboratory Pr 
ess, 1989), y;Urt>6<£>?ttfciJ&J crush andso 
a kS (Malecular Cloninq: A Laboratory ftenual, Sa 
mbrook6 , Cold Sprinq Harbor Laboratory Press, 198 

[0138] ?t£t>*>. * *i**il nmo 1 e <DC D R 

-??yf-4> J-?-* 6 »; r * Ji/T 
vt>y)vmm&±v%nmzmMc-cn<*K crush 

and s o a k&lCX fJlfr^mtiLL 2 0 u 1 CD 1 40 
OmM Tris-HCl (pH7. 4). lmMED 
TAm&lcmMUtc. FCRte. TaKaRa Ex T 
a q (^§£) *m*<\ 1 0 0 u 1 <DJ®E^?KtC±ie 

OJStctUg? l/cCDR-^77f^>^77^'7-MB 

C1HGP1. MBC 1 HGP 2 . MBClHGP3fe 
itfMBC 1 HGP4***l**il a I , 0. 2 5 mM 
<Dd NTP, 2. 5 UCOT a K a Ra E x T a q *S 
t?*ftT»f^Wfflte^0T 9 4'CiCT 1 flfiH. 5 5 

'CtCTl#ffiL 7 2 - c«cn^BoaKi*-/^^-c5@ 
lfl\ $ecc5 0 pmo 1 eCD^StJ^^^v-MBC 1 50 
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HVSI^MBCIHVRUM, [UCiSSi^* 
JU%3 0[g?Tofc. PC^&cj:0tfi|i§LfcDNAKfr*4% 
Nu S i e v e GTG7*'D-x ( FMC Bio. 
Products) *m^tcT1JU-*7)l^m.mblC 

[0 l 3 9 ] 4 2 l b pfi©DNAWr^**W-r*r^D 
-XK-*WS*9. GENECLEANI I Kit (B 
I O l 0 I ) SrflH^ *7 h»fl-©«i^cai»DNAWr)t 

10 mM Tris-HCl <pH7. 4). lm 
M EDTAS&2 0 a I (CjSRUfc. f#6*lfcPCRJ5 
l£ifl£«8*Ba mH I tect^'H i n d 1 I I TiBffcfS 
CtdCjz '0ffi%lL>tcp UC 1 9CC-9"^^D-^>yb. 
WIE?>J*«3eote. Elc^J^t57 7X^ 
hMBCHv/ P UC19 <fc**l,fc. 
[0140] (ii) b h^bHMcDMAO/c46<DHi«V 

oj:^5co-cm^U/ct hS<tHttV««*pcRfficcj: 
DttttLfc. ft^-fT-MBC 1 HVS 2l*vmt£ 

^^XL. loKo z a kn ^fg^J (Koza 

k. M. 6. J. Mo 1. Biol. 196. 947- 
95 0. 1 98 7) , Hindi I Ifc^EcoRI 
SMiePJ**r^J:^K:»Bfl/3t. HttV««fl[>/c«>© 
IW77^7-MBC 1 HVR2ttJ««©3 '-ffl'J* 

-«M©KM*3 - F O A p a I fc^Sni a 1 t&ms&l 

[0 14 1] PCRtiTaKaRa Ex Taq (^i 
&) *fl§C>. USaONAiLrO. 4/igCDhMBCHv 
/pUC19*8!C\ 7*7>f7-torMBClHVS 
2WyMBC 1 HVR 2***1**15 0 pmole. 
2. 5 UCDT a K a R a ExTaq, 0. 2 5 mMO 

dUTPzsttmtX'&mmfczmmL. 9 4 -etc r 
1 flfai 5 5 *c&cr 1 #fSL 7 2 -ctcr 1 &m<D&m? 

3°/oNuS i e veGTG7*'0-^ (FMC B i o. 
Products) */8l>/cT # n~xy;U^&lftcc 

[0142] 4 56 b pg<DD^#*^WT£T#a 
-Xrt*tfJHX9, GENECLEANI I Kit (B 
I O 1 0 1 ) *fl3t\ * 7 h^rtO*57?CCS6c^DNA»rM' 

». lOmM Tris-HCl (pH7. 4). Ira 
M EDTAM2 0 u 1 K«KLfc. *H6*l/cPCRJ5 
lt«£«5*Ec oR I fccfcO'Sma I rrSftTfcCtr 
i^MLAipUC 1 9tC1f:/*P-->:?U &SK?'J* 
ifcll/c. L,r»6*ufc'W:/»; F- ^#23-57-117 
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5 '-ffi'JtcEc oR I 4b\£o'H indl I USUI 
iE^JSO'K o z a kiER 3 ' - flUCC A p a I feitfS 
ma I mtaS&li&r>-75* I KthMBC 1 H v/p 

[0143] (2) t hmit&»Hiwmm'<*z~<D 
mm 

h PM1 ta(*H«cDNAOK9»JS^tf^^XS FRVh 
-PM1 f -cDN*£Ap a IfccfcO'BamH I term 
ftt,. HfflC«J««ra^DNA»rK-*lEliRL. Apa I *s 
^'BamH I rrSffcTSC <t CC<fcD W«0/ch MB C 
lHv/pUC19{CiAL/c, CUtf^l/c77 
XSKthMBCl HcDNaXpUC 1 9 4*«L3te. 

$ Kttt hfflft#23-57-137-aJSflc©HfllVM 

WltfbhHIICBMCTlt^ 
RIW^'Hind I I I SSttETU. 3 Bam 
H I sS&gg?U£*£o. 7-7^U*hMBClHcDNA/ 
p UC 1 9Ct^£ft£fc: hSftHM^-^a> M a"OlB 

To ^-^3>a0>T5-/MEf»J*iB5»J#-95 6 

[0144] hMBClH cDM^/p UC 19^Eco 
R I WO'BamH I rfBffcU »€>nfcHI*e5U*S' 
t?DNAlKJt*E c oR I teJrtfBamH I rffiftTSC 
iCcj:0WKU/t*Ji^^5 KpCQSiCcaPALfc. C 

HcDNA/pCOSl<kA«Lfc. 3&tCCHOMI8r<D#yHCC 
JBt>&fc.a£><D:^X5 F*fE»T&fc«>hMBC 1 He 
DN*/ pUC19£EcoRI *5 <fctf BamHI "CflMt 
U Seti/cHIIHe^J^StfDNASr^ EcoRI^ 
CKBamH I TiiWfrr*C i«C <fc 0 HHL/c#S 7^ X 

$ FpooucWAOfc. c 5 ur»6tifct FSMttKtt 

^I^7X; FthMBCl HcDNA^pCHOliffrSl, 

fc. 

[0 145] (3) LMi/N-r^y ^ KBJR««©flUR 
(i) FR 1 , 2/FR3. 4'W?y 9 FttttOffiH 
fc hM{tf/t(*±v?X ( + !fi*<DFR««&ffl# 

Mttfofc. CDR2rtCC*5WHB»A f 1 I I ffl 
K»14*Wffl-r*cik:j:o-C. F R l &C/2 &£fc hta 

? KRfttfMLk. y'^ZZ FMBC 1 L ( A ) /n 
e oRtfhMBC 1 L (A) /n eo^l 0 wg^l 0 
mMTris-HCl (pH7. 5), lOmM MqC 
1,. ImMDTT. 5 OmMN a C I , 0. 0 1°/o(w 
A) BSA, Af 1 1 I 1 OU^WtS 

EOai&m 1 0 0 u 1 *r 3 7 -CCcr 1 BfflMMtl/fc. 

X 5 FMBC 1 L (A) /n e 0^662 8 2 b p<7)K 
fr<cUtJ) *>£CM 02 2 bp©K>t (c2it 
£> , ^XSFhMBClL (A)/neo^62 
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8 2b pOKJt (h 1 <b*-5) fcjrtfl 0 2 2 b p(DK 
Jt<h2±-r£)£. GENECLEANI IKit 

(B IO 1 0 i ) «r«l»ryiU*>6H<X. WRl/fc. 

[0 1 4 6 ] HiRU/cc K h 1 WfrS 1 u gCCOC^r 
BAP&a*frofc. DNA€r^^>-;u^j:o'^nn^ 

Tris-HCl (pH7. 4), 1 mM EDTAjg 
Ml 0u 1 KjgfJKOfc. B A PjffiHILfcc 1 RO'h 1 ttfr 
)tl u 1 ^r-en-enh 2, c 2»f)t4 a 1 CC&feL <4 
10 'C, — K> , AJJiMJ M 1 0 97>t'f> httM&CCJfcjf 
EiftLrt:. 5 0 us/m 1 7>^>»;>^Mt^>2 x 
YTSti&2 m 1 rtgftU S<*iB^6Q lAprep 
SpinPlasmidKi t ( Q 1 AG E N ) Srffll* 
t77^5 FfcfllRLfc. 

[0 147] ffSl/c^^S F*. lOmMTris 
-HC1 (pH7. 5), 10 mMMqCl, . 1 mMDT 
T. Apa LI CSgjg) 2U, $/dJBamHI <i 
fiKS) 8 U. Hindi I I (Sfflit) 8 U*iST5 
SIES^?S2 0 u I *r3 7 -C, 1 ESHiHfbLfc. c 1 
20 -h 2#IEL<ilte<**xT(,>*'U^ ApaLir556 
0/1 246/498 bp, BamHI /Hindi I 
ir7 1 3 4/2 6 9 b p<DimtmX&$LC ZC £IC£ 

[0148] CtltbhFRl, 2A^^FR3, 4 
'W^U v F!Sf*L«*3- F-T*»ai^^4r-*h/ 
mMBC 1 L ( A ) /n e o <b Lfc. — h 1 -c 2 

«»^r^6HEF^^5r-CC^P-r.>^0fc. 

30 X 5 FhMBC 1 La A/pUC 19, 2WFR3 

ft<D9 1(4 (Kaba t <D^S(C J:£T 5 ^ K#/Sf 8 7 

L§HV$ft££$0:/^X5 FhMBC 1 LdA/pUC 
1 9«Blil/r«(r>fc, 

[0 149] ^7XS FMBC1L (A)/pUCl 
9, hMBC 1 La A/pUC 1 9MhMBC 1 Ld 
A/pUCl 9 CDS 1 Oiig^l OmMT r i s-HC 

1 <pH7. 5). lOmMMgCl,. 1 mMDT 
T. 50mMNaCl, 0. 0 1% (w/v ) BSA, 

40 Hindi I I 16U. A f 1 I I 4 UiSWTSSlc. 
iB^«3 0 u 1 *r3 7X, 1 BSRffiSffcLfc. SJtft« 

2%is^T^a-xy;urmm*ttu. ^xsfm 

BC1L (A)/pUC19^6215bp (c 

2 ') . 7'^X U*hMBCiLaA/pUC19iiJ: 
^hMBClLdA/pUCl 9 *»£>-£*ve*l3 2 1 8 
bp (bar, hdl') (DDNA»r#£GE NEC L E 
ANII Kit (BIO101) *fflO»TW6§ 

[0 1 5 0 ] h a 1 \ hdl '»r>T"**ti*tic 2 •« 
50 J^C£*3U A^® J M 1 0 9 3>kr> FMBBKC^H 
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&}%Ltc. 5 0/ig/ml7>f>/'J>^^Wt^2x 

yrm&2 m i vtsmu. m&mftfrt>Q I A p r e p 
SpinPlasmidKi t (QIAGEN) £r/EC> 

m/hMBC 1 La A/p UC 1 9, m/hMB C 1 L 
dX/pUC19£Lt ff6ti/c^7^$ Fm/hM 
BC 1 La A/pUC 1 9. m/hMBC 1 Ld A/p 
UC 1 9£E c oR I vmitLtc. ^^74 3 bp 

(Dmffift * z % tm&r tfu-x ?)i> v msmm l tc 

«, GENECLEANI iKi t (BIO10D4 10 
m^-CVfrfr^mtiL* ffiSfU 10mM Tr i s-H 
CI (pH7. 4). lmM E DT Atem 2 0 u 1 CC 

[0 15 1] &Dtmft4 n 1 €rM^<DBAP^fIL/c 
HEF^^^-UHca^l, ^JUiSJ M109^> 

^tssfiaxYTSnzmirwu, mvmft 

HQIAprepSpinPlasmidKi t (Q 
I AGE N ) ^t77^; K*««l//c. ffiHLfc 

2 0 mMT r is-HCl (pH8. 20 
5). lOmM^l,, ImMDTT. lOOmMKC 
I, Hindi I I (3SB») 8U. Pvu I (^ffl 

S) 2u*iwr^siJaE6«2 o/i i*r3 7-cccr 

5 1 0 4/2 1 9 5 b p, mXfolcWA2tiXl>ft,tt 4 
3 7 8/2 92 6 bp©f»<kBr«-3W*i;SCiJ:»3 k 7* 
7X5 K4MK£B£rff ofc. cn^^n^v^XFR 
1. 2/thFR3, 4/W^'JyKJS»L»*3-K 
T6M^^^-WhMBC 1 La A/n e o, m 
AMBClLdA/neoi Utc. 30 
CO 152] (ii)FR 1/FR2^^J 9 FCtttOfP 
H 

CDRlrtCC^^SnaB I WKaBffl*jpJfflTSC<bK: 

SiLfc, ^7^ S KMBC 1 L (A)/ne oMh/ 
mMBCIL (A)/ne oOSl Oyg^lOmM 
Tr is-HCl (pH7. 9). 1 OmM MqCl 2 , 1 
mM DTT, 50mM NaCl. 0. 0 l°/o (w/ 
v) BSA, SnaBI (^ffliS) 6U££«"r*Kj£ 

ffl£«2 0Mi*r3 7-cccr 1 ESffflrgfbLfc. #:cc2 40 

OmMTr i s-HCl (pH8. 5). lOmMMqC 
1,. ImMDTT. lOOmM KC 1 . 0. 01% 

(w/v) BSA. P vu I 6 u«:«r-r*HaaiA» 

50m1*"C3 7 # CfccriRSIBHBftLfc. 
CO 1 5 3 3 fi*6««rl. 5%fiftS7^a-xy« 
««i*nfcLfc». 77^^ KMBC1L (A) /neo 
^64955bp (m 1 ) *s<fct>*2 3 4 9 b p < m 
2) > 7*7^; Kh/mMBC 1 L (A) /neo^6 
4955bp (hml) fccfctf 2 349bp (hm2) 
tDSDWBr^GENECLEAN I I Ki t (Bl 50 
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0 1 0 1 ) *fflc»ry^^0iR. ««U lOmM 
Tris-HCl (pH7. 4), 1 mM EDTAg 
«4 0a 1 CCSKL/c. 

[0154] ml. hmlKfrlwl £-eft^ft h m 
2, m2tKK-4 a 1 CC&tSU AJBSJM 1 0 9n>f 
r-> h*fflJM3CC^S?£»Ofco 5 0 u g/m I T>b^>U 
>£#WT*2 xYT*Stft2m 1 rig»U B(*ffii»^ 
6QIAprepSpinP!asmidKi t (QI 
AGEN) *rffll>T77X* K*««L/c. ffiSSO/cS 
7*7X5 lOmMTr is-HCl <pH7. 

5) , 1 OmM KtjCl,. ImMDTT, Ap a I C£<& 
it) 8U. £fct*ApaLl CSSil) 2U*^Wf£ 
SJ£iE^?g2 0 u 1 *r3 7'CCcr 1 B9IBM-ffct/fc. 

[0155] serm-^eo < a*£c*nr<,>*u2, A p a 

Ir73 0 4 bp, ApaL I "C5 5 6 0/1 246/ 
498bp (ml-hm2) . Apa 1^6 538/7 
66bp, ApaL I "C3 5 3 5/2 0 2 5/1 246 
/498 bp (hml-m2)(Oig<tiWi£i;-5C<h 

bhFRl/v)XFR2, 3, * KtaftL 

Kfi^^^-^hmmMBC 1 L (A) 
/neo, 7r)xFRl/thFR2/7»)7,FR3, 
4'W:7'J -/ KlAffcLSflSrn- Ff^^^^m 
hmMBC 1 L ( A ) /n eoi L/c. 

[0 156] (4) b hmittK&Lmvmm 

fc hfflfb«3-57-137-lJSttL|j|*. PCRffilC<fc£CDR 
-^^7T-v>^CCj:0f^S{L/c o fch6tt*HSU03 
868 (GEN-BANK. Deftos M6, Sc 
and. J. Immunol. , 39, 9 5 - 1 03, 

1 9 9 4) **<DF Rl. F R 2 fccfctfF R 3 . SfeOTC 
th!n<*S 2 5 755 (NBRF-PDB) fi3fc<DFR 
4^Wt^t hSfb#23-57-U7-lln(*L» C^-S^a 
>"a") CO(^SO/c5?>{C6fi(OPCR7'^ A 

[0157]CDR-^77r^ VW^^-MBC 
1LGP1 (Ejy#^2 9) MMBC 1 LGP3 (IE 
^3 0) «-fe>^DN«eW«WL. fUtCDR^ 
77f-/>W^7-MBClLGP2 (EW#^3 
1 ) RO'MBC 1 LGP4 (12^J#-^3 2 ) teT^-fe 

cci 5^p»2 l b p<Dffl»wiBW*wra. vmvvA 

7-MBC1LVS1 (BB5»J#^3 3) MMBC1 L 

VR1 (I2?'J#^3 4) «CDR^77f 

7-MBC 1 LGP IRtfMBC 1 LGP4i^Pi; 

[0158] CDR-^77f^ >y77^7-MBC 
1LGP1, MBC1LGP2. MBClLGP3fcd: 
CA'MBC 1 LGP4(J^^';7^»J^75 FY)l 
^r^C^r^^L (Molecular Cloning: A Laboratory 
nual, Sambrook£> , Cold Sprinq Harbor Laboratory Pr 
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ess, 1989). y^^OifflUc rush andso 
a k.*£ (Molecular Cloninq: A Laboratory Manual, Sa 
rrbrook6 , Cold Sprinq Harbor Laboratory Press, 198 
9)CCT?f T%:t>%. -Zti-etil nmo 1 e CDC D 

^';*yjuwji«±-c««-«^Bi4i/rm», c r u s 

h and s o a kmcXtffrfrhWURL 2 0 u 1 CO 
lOmM Tr is-HCl (pH7. 4). lmME 
DTAiS«CCigW^/co 10 
[0159] PCRf*. TaKaRa Ex Taq S 

«&) looyi ©sea*««c±Ka>«(cBn 

SIO/cCDR - ^77f ^>y77^7-MBC 1 LG 
PI. MBC1LGP2, MBCiLGP34j,tO'MB 
ClLGP4^fn-ehUl, 0. 2 5 mMOd N T 
P. 2. 5 U<DT a K a R a Ex Taq^tt?^ 

r^sf^fGi^^^Lr9 4 0 cccri^. 5 5*cccr 
7 2'cccri»ia<DaKi^-{^iur5@imv 

C<Z>KJCffi^«CC 5 0 p m o 1 e -f ^-M B 

C1LVS £*>lcp]t; 20 

fcr*lA«)t£3%Nu Sieve GTG7*'P^ 
(FMC Bio. Products)^tim'n 

- * y jmm&«j&c <fc o »b i/ /Co 

[0 160] 42 1 bpg^DNAK^Mt^7*'0 
GENECLEAN I I Ki t (B 

i o i o i ) bmtfomftfc'&^uwmxi 

Zffimutc. »e>n/cPCRSJt«*«8*BamH Ifccfc 
O'Hind I I I riBftT*CtCC*0W«l/fcpUC 
1 9tt^:/*a-^>^U «SERI«ftSUft:. 30 
LTff tbtltc??* = F^hMBCL/pUC 1 9if^ 
«l/c„ l^l^6CDR401 04{£ (Ka b a t 

<D«iE^-f-?-MBC 1 LGP 1 OR (i2^J#-^3 
5) £i&irU ^JflEL/fc. PCRttTaKaRa Taq 

tLXO. 6 u ^(0^7^ S FhMBCL/pUCl 
9, ^^-i^tMBC 1 LVS 1MMBC 1 L 
GP10R^Wh50pmo le, 2. 5 UCDT a 40 
KaRa Ex Taq (SSS) 0. 2 5mM<DdN 

TP*sto^r»«<^8sa*«Hbr 5 o a 1 <dsl 

ifc£JbHLT9 4-C6CTl#BL 5 5 XJCCT 1 »IB. 7 
2 , cccri^©as:^^^;U"C3 0lHltTo/c < , pcr& 
iCct0tftiU/cDKwW>t^3%Nu Sieve GT 
G7*'D-X (FMC Bio. Products)* 

mt,>tcTtfu-xy>vm^mbt<c£K)ftmbtc. 421 

b pWOmmft^mThTttu-TsKt'omv). G 
ENECLEANI I Kit (BIO101) *ffl 
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ftfcFCRKl£fi£1»4:B a mH I tecfcO'H i n d I I I 

-cmnvzct icj:*) mm utcv uc 1 9ccifr>?n- 

[016UM13 Primer M4^7^7-a 
rai3 Primer RV7*7^ *ffl(r^T^S 

t ( COV'vZ s F*H i n d I [ I fcofcO'B I n I T 

iiWfcU 4 1 b b p®iKfr*i %r#P-*yju«mi* 

B6CCj:0»IBLfc. GENECLEAN I I Kit 
<B IO 1 0 1 ) imiiK h»tt©«#fcac»DN* 

»TJt£fi§§aL/c. ff 6*ifcPCRScSa*«j*H i n d I 
I I fcJ:0'B 1 n I VimtTZCttC^VmSiUtc?'? 

X$ FCA/pUCl 9CC20Al>, 77^$ FhMBC 
lLaA/pUC19d:^i/fc, CC7)7*7^^K*E 
coRIIIMfcl/. t hHfkLH*3-F-r«BW*atf 

KM*^* 5 KpC0Si«C«JAL. EFU7'D^-^ 

-orate t KafbLiiiora*&3 K^waar 

U/c. C^Ur»6tifc^^^ * KthMBC 1 La A 

[0162] A-^a^b'TfePCRfeCC^aXSiSA* 
ffil>rfHHtsft:. /<-Pa>"b ,M CI44 3tt (Kaba 

■;>(C. 49(i(Kaba t©ffl£«CJ:^7$/»t# 
4 914) cDy^>*rx^7^>Sffc^M-r5J:^6cs9: 

ItLfc. ^M77^-7-MBClLGP5R (E?>J» 
^3 6) i77-f7-*MBC 1LVSHCJ;077X; 

KhMBC 1 LaA/pUC 1 9*»SALTFCR«t 
l\ f#6ftfcr*W&rtf£BamH Ite^tfH i nd I I 

I r«MtU. pUC19(DBamHI t Hind I I I 

*H i n d I I I *5«fcCXA fill rfllftU Hind 
I I IfcJrtfA fill TSMfcl/fchMBC 1 LaA/ 
pUC 1 9<hiSteLfc 0 CSLTWfctifc^X* K* 
hMBC 1 Lb A/pUC 1 9£U CO^XSFt 
Ec oR I -CiBffcU t hSS{fcL«*3- 
^K^7 7^^ KpcositciCAO. EF 1 a^n-t 
-^-©TStCCt hSfkL»©B8»3 F>^fflB-r4i: 
^(CL/c. CHr»e*lW77SK*hMBClL 
b A/pCGSl£ffrSLfc 0 

[0163] ^-^a>"c"*PCRffi«:J:SX«»A* 
JBl>Tfl£«Lfc.. ^ya>"cTtt84fi (Kaba 
t <D3KStCj:£TS ^R#-5|8 0{£) O-fe »; >*^n U 
>CC^MT^J:^tC^ItL/c. ^77>f7-MBC 
1 LGP 6 S (%&imn3 7 ) i7*7^v-Ml 3 P 
rimer RVU077X ^ FhMBC 1 La A/ 
pUC 1 -9*»Sa<kLrPCR«rlTC^ #^ti/cDNAlK>fr* 
BamH I *$J:t>'H i nd I 1 I rilMfcU BamH I 



C21) 

39 

*><fcO'H i n d I I I riHffrf h C t CcJ: 0 sSSt/c p 

[0164] ttSE7Uft£& (HRIHRB stPifcJ: 
O'A o r 5 1 H I rfflftL. B s t P Ifc<t^A o r 5 
1 H I rm^tL/chMBC 1 La A/pUC 1 9 £i!*S 
L//c, CHtj^h/c7 7^i K*hMBC 1 Lc A 
/pUC19il. c<D7vZ s K&MBIHRE coR 
I WftU t HMtLMfcn- KT*BW**MEW* 
7*^* S KpCOSlCOE c o R I 3M4CC83AU E F 1 a 
yn*-*-©T«&Ct KMftLSKcD^te^ K>#{4H 10 
"TSJ^tO/co C 5 Lrff e>h/c77X ^ K«hMB 
C 1 Lc A/pC0Sl<h^£Lfc. 

[0165] ^'-^3> M d" . "e" SO'"f" £PCR*£ 

tC"a" . "b" , "C ><-^3><D9 1(4 (Ka ba 
KD&miCXZT 5 >>»#-5t8 7(4) OfDyy^^V 

MBC1LGP1 1 R (EW*-»*3 8 ) i^7>< v-M 
-SI (m^m^4 4) «c<fcg-£ti-e*ihMBC 1 La 
A/pODSi, hMBC 1 Lb X /pGOSl, hMBClLc 20 
A/pGDSl*»B4LrPCR*Tfl^ f#£ft/cCNA®rM-£ 
BamHI 4d<£tfH i nd I I I VffiitL. BamH I 
WO'H i n d I I I vmitTZCttCXQmgtUttv 

i nd I I I *5<fcO*B 1 n I ?mtL. H i n d I I I 

C 1 9t&&Ltc. 

[0166] CUr»6*lfc^$ K*HB6ChMB 
CiLdA/pUC19, hMBC 1 LeA/pUC 1 
9. hMBC 1 L f A/pUC 1 QtLtc. Ct\t><D?' 30 

K*Ec oR UBftU t hSS{tL«*3-K-r 
5K^SOie^J^:7*7^ 5 KpCOSKPE c o R I 35(4 
«C»AU EF 1 a7*a^~*-<DTffitCfc KSfbLSJS 

^7X$ F***v?tlJIBKChMBC 1 Ld A/pCOSl. 
hMBC 1 Le X/ pCQSl. hMBC 1 L f A /pCQSli 

[0167] ^-^a>"ff " ayh" £PCR£CCcfcS 
ftWOEA«m»rfmuA:. a > <t *>JfflKi" a " 

. "d" ^-^3>©36{4 (Kaba tO&MSC&2> 40 
T S ^&##3 6(4) <Dfc**^>£*D>'>&C^JE'r 
^xfcOCCtfcitL*:. ^7 7>(t-MBC 1 LGP9 
R (EW#-*I3 9) *5<fcCfMl 3 Primer RV 
^'/v-itrffl^t, hMBClLaA/pUC 

Primer M4 £7*^ v— £ L,TEH>T . 7*5 
A5h'hMBClLaA/pUCl 9 £§52? £ L T S 6 
&CPCR£if ofc. f#e>ftfcDNA»rJt£H i n d I I I *5<* 
O'B 1 n I "CflMbU Hindi I I fccfcO'B I n It 

mitrzctvmiLtc??* $ fca/puc i 91c 50 
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77>f7-.MBCl LGP 1 3R (KJMHMO) tM 
BC 1 LVS 1 

n/cPCR8f?M-«:A p a I fei^H i nd I ITI ?Sft 
U A p a I tecfcO'H i n d I I I r?8ft L/c?'^ 5 
KhMBC 1 LaA/pUCl 9 isi^hMBC 1 L d 
A/pUC 1 9&C«ALrt:. HSi2?iJ£tfcE U iELt> 
ie?U^tf^*^X^ KSrJIBCChMBC UgA/pUC 
1 9 feet O'hMBC 1 Lh A/pUC 1 9iL, 

c oR IJSffcO. fc rSftL 
F-TSiaW«rS«fiB5»J*^^5 KpCGSlOE 
c o R I 3H4iC2giAU EF 1 a^'at-^-OTSlc 

0rt#6ti/c7'vX 5 F^-en-etlfiHiChMBC 1 Lg 
A/pOOSlfecfcO'hMBC 1 Lh A/pCOSl^fft^L^c. 
[0168] >"i " . j » . "k" . M I " 

. "m" . "n" ^"cfcO'-o" £PCR&&C££^agA* 
^^rf^L//c 0 ^77^7-MBC 1 LGP 1 4 
S ( I27 I J#-^- 4 1) i7*7^7-V 1 RV (A) (IS^J 
##4 3) SCJzO^XS KhMBC 1 La A/pUC 
1 9*»ffl<fcLTPCR*fTt\ «fcftfcDNA«>}-£Apa 
I fc<£t>'B 1 n I rtfiffcU A p a I *<fctfB Inir 
rWfcT5C<f:{CJ:0gaaL/c^7X5 KhMBC 1 Lg 

a/puc i 9tcy-7?v-~>7i,tc 0 t&mti&iikm 
a >ic**jSLfca»#ji3As 

£:h MB C 1 LxA/pUC 1 9 <x=i. j, k. 
1. m. n. o)iU, CO^XS K*EcoRIi8 
ftU t KMftLSH^ri- FT*iaW€:StfKW«:^ 

KpCOSKDE c o R I §B(4CCzgAU EFla^'n 
*-dr-©T«tCfc: KS<tL«lOM»63 K>#{4HTS 
<£5CCL/c 0 C^L,rf#e>ti/c^^X$ K^rhMBC 1 
Lx A/pCQSl ( x = i . j. k. 1. m, n, o ) t 
faZUtc. J*-isB>"j " . "1 " , "m M *5cfcO'"o" 

§#67. 68. 69. 70CC^To ^ fc. C*1^>(D^n'-^3 

>(dt * y^ffi^j^r-efi-etiie^js#48. 49. 50. site 

[0169] ^ ^ * 3 >"p " . "q" . " r " . "s " 
ck^'* t " (i. /n'-^ 3 >" i " . " j " % "m ,r , "1 " 

-»&cia8iL/jrc^-5/3>r*o. fr3f*9oc£>s 

ffiSf A 0 r 5 1 M I ««RWffi*«fflOr . ^-t? 3 
>"h " ^. is 3 >" i " . " j " . M m" . " 1 "£ 

z>. rat>*. mm?'?* $ k n m b c 1 Lx a/pcos 

l(x=i. j. m. I. o)^. CDR3ITOFR 
3©-»MFR4*fttfAo r 5 I H I 8r>t5 1 4 b 
p£&£&. CC^1^7^5 KhMBClLhA/pC 
051*, CDR3&WCFR3©— »RtfFR4£Sfc 
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Ao r 5 1 H I KJtS 1 4 b p <• c t CC<fc 9 9 1 

(i (Kabat (D*g^C<J: £y ^ 8 7 {£) <£>^ 

Srlft*. >"i " . "j " . "m" . " 1 " ** J: 

CTo M CD9 1(4 (Kaba t (D&fcttL&hT X 
#8 7(4) Ofai/>dWVPY^>(caft?ti/c^P 

q" . "s M . "r " *5cfcO'"t " d: U 
^ K€hMBC 1 Lx A/pCOSl (x= p. q, s. 
r, t ) £tft£Ufc 0 /<— ^3>"q", "r". "s"4s 10 

312 

(Kaba t Oy&%\Z 
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3. 54. SSCC^-T. 

[0170] 77X 2 FhMBC 1 Lq A/pC0Sl*H 
i n d I I I teJctA'E c o R I rrSftU Hindi I 
IfccfcO'E c oR I r?SfkL/c7'7><5 KpUC I 9CC 
y-7fa-~ls>/L. ^7^ih*hMBClLqA/p 
UC19i^gl/c. t hS{tL§ft<D§/<~^ 3 >fC*j 

[0171] 
[«2] 
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[0 172] 31*. Ytt^Oi/> k P«^n»j>, Ktt 

m&Vy XU'hMBClHcDN 30 
A/p UC 1 9fc«tO'hMBC lLqA/pUC19^r 
WTS^JHiSteE scherichia col i J 
M109 ( hMBC 1 HcOW/pUC 19) 
Escherichiacol i JM1 09 ( h MB 
ClLqA/pUC19) ilt, I*BHWR£*I* 
X3t£SfifF55fr (3?«Jfco < am* ITS 1 # 3 #) 
¥^£8^8 £ 1 5 Escherichia 
coli JM109 (hMBCl HcDNA/pUC 1 
9) tCO^t^FERM BP- 56 2 9, Esche 
richia coli JM1 09 (hMBC lLq 40 
A/PUC19) «CO(,>-CttFERM BP-5 6 3 0 

[0173] (5) COS-7fmffi^<Db^>X7x.? 

y KJa**lJ:^t hM{t#23-57-137-lH<*<Dtn 

K^cos-7tfflia-c— attccfgastffc. -ra 

KhMBClHcDNA/pGOSli h/mMBC lL(A)/ne 

o. hMBClHcOW/pCOSlim/hMBC 1 La A/n e 50 



o. h MBClHcDNA/pC0Sl<h m/hMBC 1 Ld A/n e 
o, hMBClHcDNA/pCOSlihmmMBC 1 L (A) /n 
eo. ^/c^hMBClHcDNA/pCOSlimh mMBC 1 L 
( A ) /n e o ±<D%ifr'&t>-&&. GenePu 1 se 
r^g (B i o Ra d ) ^UU^ hn^u-^g 
>«Ci»)COS-7|ffllStcBlie»l(2»AOfc. PBS 
(-) 4»*c 1 xitf ftUS/m 1 ©»iggriI3nt 
l^COS-7W0. 8 m I (C, §7*7^ 5 KDNM 

ouezm*-. 1. 50ov, 2 s uFof&mgmtcx: 

ha^U-^3>«AS?n/cfflJia^2%<7>uitra Lo 
w IqG^>§SjMjfiut (G I BCO) ^St^DMEM 
(G 1 BCO) CORSO. lOcmeSMffit^ 
TCO, -/>**^-^r-CCrS*Lfe. 7 2B*p l f1<Dig 

£U EL I S AOSSI4CC«L/Co 

[0174] b hSffc«3-57-137-lln(*(3[>— iftttft^r 
(J, X; F h MBClHcDNA/pC0Sl<b hMBC 1 L X A 
/pCOSl ( x = a ~ t ) CDCi-rti^CDm^^^G e 
nePuisergg(BioRad) £fl!t>T . guld 
M^J? F!a*©»^<5:ra«©*ffiCC<fc9COS- 7 

LISA&C{*L/c. gfc, COS-7fflft|(DJg»_b»a» 
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£<D'W^«; v KtSttSfcttb hS2ft!fif*®ffi«tt. A 
ffiGel Protein A MAPSI 1=^7 
MBioRad) «rfflt>T, * * h»tt®«KfrK:tE-* 

[0175] (6) EL I SA 

en) tiifcm&omm 

tK&m&m%.<Dtc#)<D EL I S A7'U- h^:XOJ:^cc 
UrMSlOfc. ELI SAffl9 6y\7*U- h (Ma x i 
sorp. NUNC) (D&temfflt'i-yV r- (0. 
1 M NaHCO, . 0. 02% NaN, ) "CUg 10 
/m i©MS«C«I»L^#lah h I gGR* (TAG 
O) 1 0 0 u 1 rBtBffcU 2 0 0/il(Dff?A' 7 7 7 
-(50mM Tris-HCl. 1 mM MgC 
1,, 0. 1 M NaCL 0. 05% Tween2 
0, 0. 0 2% NaNj , 1 % ^M^T >\,7*> 
(BSA) . pH7. 2) t^n^>M. 
•J » Ktntt*fcttfc hmttn#Zmi$ittcCOS-7 

HPBS-Tween2 0 -Cgfc#f&, 20 
T)\st>')y *ZVr * — m<&+*'1/it h I f?Gfc# 
(TAGO) 1 0 0 y 1 $M/c. lGHHSiSUcr-f > 
t^^-MPBS-Tween20ti5t^{l 1 m 
g/mlcDlIM(Sigmal0 4, p--hP7 
SIGMA) ^(JOi, ^(C4 0 5 nm-C 
Omfc&Z-rJ Zuy'is- h (BioRad) 
rfflSUfc. FefcOT. Hu I 

sG 1 A Pur i f ied (TheBindin? 
Site) £#H>fc 0 

[0176] (ii)ffiJKfe£^i!l£ 30 
tnffi>&&mfc<Dtc#>(DEL I SA7'L — b*. *X<D&*> 
ICLnmmUtc. E L I S Affl9 67t^*U- hCD&Tt* 
B*lft'< ^7-tl/zg/ml O^KfCtBSgL/cb h 
PTHr P (1-34) 100/il rBtBfl: Lfc 0 2 0 
0 m 1 (Df f ^ 7 7 7 - t'^n y ^> 'W:/'J 
v FtfifMS fcttfc h^ttn»^^3^A:COS-7«B 
J»0*S*±»*5t*tt«H^-f ? FfitttSfcttb h 

a^-MPBS-Tween2 0"Ci5tM. T;U*? 
7t^^^^f^t b I eGCii* (TAG 40 

o) 100/tii^jn^^Co ^accr-o*^- h lp 

BS-Tween2 0rft^i. img/mlOll 
M(Signial04 > p-^- hP7i^'j>ffi, 
SIGMA)^. »C4 0 5nmt©»j6K*7-/ 
*n:/U-nj-y- (BioRad) riJSl/c, 

[0177] ( 7 ) rmmm 

CD t hatftHH©»« 

b hSMfcHM'*-^ a >"a "<b v LH^m^tyH 
tctam* % 7tS*iPTH r PB^H»t*-5 
/c (06) . COJem«, HtRV««Ok haifctt^- 50 
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-i*«>"a"*b hSfttnttOHiftiLrffiLfc. 

(ii-a) FR1. 2/FR3, 4/W^7Fti(j: 
Llfttfh/mMBC 1 L (A) (D*§^. rStt«±<22» 
m/hMBClLaA*^t^m/h 
MBC 1 Ld A<DW^«l»rti*> + ^^#23-57-i37-i!n 

IS, FR3, 4ttb hMft!Si*iL/rP«1S^l^, F R 

(ii-b)FR 1/FR2a^iJ K!nf* 
LMW*mhmMBC 1 L ( A ) r£ttte£ < 12#> 

6nftd^/c^, hmmMBC 1 L (A) 

^#23-57-137-lStfr<b|5l^COte^r§1± 3 &^t/c (0 
8) . C*i60*£Jfl{^ FR1, 20HFR 1 <*b h 
mttK»±LTmmti:l*>& % FR2F*5SC^&-r^£7$ 

[0179] (ill) b FSiffcBiflHWStS 
LfK£L,T^-^3>"a" ^6"t" OS^-o^li 
fcb hHft!a*«CO^r, tafl[ie^S14ftaM3eLfc. * 
L&rt-*Ja>"j " . "I", " m". "o" 

tt*^fnf*<hf^<DPTH r P^t6*^L/c (09 
—12) o 

[0 180] (8) CH03BEjSflafflJB»©«Sr. 

«7 7^$ K^CHOWB (DXB 1 1 ) CCzSAU/c. 
Tfcfe*>b hSfbtnffOSSgStffliaftWIItt, CHO 

mmm^my^^x FhMBC 1 h c mK/v&oit h m 

BC 1 Lm A/pC0Sl£/c&hMBC 1 H c Df^/pCHOl 
<LhMBC 1 L q A /pCOSl&Sl^Jh MB C 1 Hem 
/pCKQli hMBC 1 L r A /pCOSl<Dffi^t>^r, G 
enePu 1 ser $£M. (B i o R a d ) ^fc^rx U 

/Co *n^tl©«5B^^^-«:MIH»*P vu I TWIK 

^ 3 >&CflK>/c„ PBS (-) 4>CC 1 xio 7 ,*ffl|$/m 1 
OlfflBftBtt-CKiBSnrc^CHOIffliao. 8 mlCC. 

KDNAl 0 uz&llUX.. 1. 50 0V. 2 5 

uFoil^ga«:r^vi/X^#x./Co s?raccr l o#ia 

IS* 1 0%^>jfcMjfiL« (G I BCO) jfiftK MEM - 
Qftgtft (G I BCO) CCfflMU 9 67\^U- F (Fa 
I con) ^ffit^CO, ^>**^-£WCTiS#L 
tc. tg*H«r20CC, 1 0%^^fl&J«jflim (G I BC 
O) fcJ;O'5 0 0mgf/m I <0GE NET ICIN (G 
418Su 1 fate, GIBCO) mim, »;^^ ^ U 



45 



10 



20 



Stt <G I BCO) (DMiRigtiklcmkL. Sx&itCE^cD 

m\$titcMm£miRLtc 0 mvua&iMk. 2 warn 
titc'&ic ±%mm&&mmE l i s Mcxmwm^m 
[0181] ®&Ltcm*<D&j£m£Mm&<D&m£tt: 

*U V-v-tfhJMCX 2%<DUltra Low IqC^Jfc 

u * ^ y em- ammzm^x. xs^h^t-o 

V-UlZ- (Millipore) (CiOiKlt^^il^ 

ROS^af-^>A^7^A (PerSeptive Bio 
systems) £flH>T. ConSepLCl 00 
(Millipore) lCXmtt<D&-ft( t C'&-? X ffc>. +?nrStt 

<D#J5e«. 7 7FffiiiflaftR0S17/2. 8-5 

ana^^ttfo/c, -r**>^ ROS17/2. 8- 

5fflia£. 1 0%^!^Jfllff (G I BCO) Sr^trHa 
m'S F-l 2lgtfe (G I BCO) ^Ccr, CO, >f>* 
^-^-■CgfUc. ROS17/2. 8-5*fflia* 
9 6y\7*U- hCCl 0 4 SfflflS/1 00 m 1 /^rSli^ 
1BRS£#U 4mM(Dt Knn;l/^y>i l 0%^SS 
^J&rS^r^OHani'SF-l 2 Sift < G 1 B C O ) CC£ 
&f£o 3 6CC3^C^4H^e#l//cf^, 2 6 0 /zl 
OHam'SF-l 2 tgtfe (G I BCO) ICXtiifrL. 1 
mM<D^v:7^U- 1 - y ^Jl> ( I BMX. 

S I GMA ) fccfctM 0%oytfe%Mnt 1 OmMCDH 
EPES^tf8 0 u KDHam' sF-12?:M, 
3 0^3 h O/c. 

[0183] *m£&*mitth-*VXVi&. ^y^Ci 
<*$/ctet hM<fcSi(*£, HbhfrCtb 1 0 £t e/m 1 . 
3. 3ug/ml, 1. 37u 
fir/ml COS, lOug/mK 2 us/ml. 0. 5* 

AAATAGCCCT TGACCAGGCA 
[0186] E^JS^ : 2 
ffi?U<D^£ : 3 8 

&e?'J<£>£! : mi * 
ffi^'J : 

CrGGTKGCC CCACCTCTGA AGCTTCCACA ATCGATAC 
[0187] ge^lj#^ : 3 *$a<D& : 

K?UCDg2 : 2 8 HtfD^- : HIM* 

K3*J: 

GGATCCCCCC CCACTCGATA GACAGATG 



C24) 1 1 -80 02 5 

46 

* m g/m 1 &J:O'0. 0 1 ag/ml ^/c(il0 
ug/ml, 5ag/mL 1. 25ag/mL 0. 
6 3/ig/mlfc<ta'0. 3 1 u g/m 1 <£>^CCf5Pg% 
«U 4ng/ml CClBli l/fc P TH rP (1-34) 
<^»E^U SinttiPTH rP (1-34) <7*fl£ 

mom i *&KcmMLtc. &m*<D&mm\z. ± 

IS£i{*?£SCD4 5t<D 1 CC^ 0, PTHrP (1-34) 
CD?gg&. 1 n e/m 1 CC&£ 0 1 O^MiSCCr^Il 

Cfcf*, *g#±r»£fir, pb Sicr30ft#i/fcOfc 

IOOmIOO. 3%igI89 5%*5 s-MCXM 

ix^y-;Hrf^5^ c AMP E I A kit 
(CAYMANCHEMI CAL'S) ttJlCDE 1 A^>' 
777-120^1 ^UDL/C AMP^ftffil c A to 
P E I A kit (CAYMANCHEMICAL 1 
S) ^©^JCffi t c A M P I /Co ^<D*£ 

>>3>"q ''#&o<tfc&l>*fn^£^L/c (131 3-1 
5) . 

[0184] 

[0185] 
[IB^M] 
S27U§-^ : 1 
Se^iJcDS^ : 2 0 



30 



20 



38 



28 



(25) mffiW- 11- 800 2 5 

47 48 
[0188] K?iJ#^ : 4 * Mfcotfc : 

E^J<0S3 : 2 9 htf a^- : EIRftt 

EW : 

GGATCCCGGG TCACRGGAAG GTGGRAACA 2 9 

[0189] 1E^iJ#^ : 5 * IgcDfi : -*« 

i5?iJOg2 : 1 7 h^PS^- : OSSAtK 

EWOH : * EPJflHlgl : ffeCD&ig (MDNA) 

EM : 

CTTTTCCCAG TCACGAC 17 

[0190] EPJ*^ : 6 *M4>fk : -*« 

K?|J<D:££ : 1 7 h^Dy- : fiifitfc 

SZ?'J : 

GAGGAAACAG CTATGAC 17 
[0191] R5U#*» : 7 *Sf«D& : -*« 

E?U©fiS : 3 1 h*a^- : 

le^'JO^ : mm * i^JCDHS : ffcCD&IS (^JdcDNA) 

se^'j : 

CTCTAAXTT CCACCATGAA ACTTCGGGCT C 31 

[0192] : 8 ♦ MQft : -*« 

l5?iJ<Dg£ : 3 0 h*n^- : i£iftt* 

EWOSJ : mm ♦ Se^UcDSS : f6<D&g8 (i£j3cDNA) 

TGTTGCATCC CTGCAGAGAC ACTCACCACA 30 

[0193] E$JS# : 9 * m<D& : -*gft 

K?fJcDS$ : 3 6 htf d^- : jUMK 

EM<DS! : «Ht * EftkDIia : ffe^KK ("o^Sdna) 

e?>j : 

CTCrCAATTC AAGCTTCCAC CAT0CGCTTT CGOCTG 36 
[0194] E9J*4§ : 1 0 XlfKDSfc : -*M 

E3*JO:g<* : 4 1 htfa*/- : mm 

emos : mm x eroowsi : ffeo&ga (^isdna) 



TTTCCOGGGC CCTTGGTGGA GGCTCAGGAG ACGCTGACCA G 41 

[0195] ie^JS-^ : 1 1 *8tfD» : -** 

IWJOfiS : 1 0 9 htfaSx- : iESKtf; 

EMOffl : «K ★ EF'toif 8 : (^J&ONA) 

EM : 

GTCTGAATTC AAGCTTAGTA OTGGCCAGC CCMGGCCAA CCCCACGCTC ACCCTCTTCC 60 
OGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT ACTCTGTCT 109 
[0196] E?>J#-sf : 1 2 : -#H 

EWOftS : 1 1 0 htf n^- : ElMfc 

e*j<ds : mm * e?«j<d*is : {txomm (medno 

IB^J : 

GGTTTOGTGG TCTCCACTCC CGCCTTGACG GGCCTGCCAT CTCCCTTCCA GGCCACTCTC 60 
ACAGCTCCCG GCTACAAGTC ACTCATCAGA CACACTACTC TGGCCTTGTT 110 
[0197] E3*J#^ : 1 3 m<D& : -*« 

E?'JcDg<* : 9 8 htfn^- : 

em<db : mm so E^Joaai : momm <£jsdnd 
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12?«J : 

CCACTCCAGA CCACCAAACC CTCCAAACAG AGCAACAACA ACTACCCCCC CAGCAGCTAC 60 
CTCACCCTGA CCCCCGAGCA CTGCAACTCC CACACAAC 98 
[0198] tt^mn : 1 4 * $f«D& : — 

EW<DftS : 106 h*n^- : m&tK 

ti&ikom :9m . * m*\<om.m : toots® <^*dna> 

E5>J : 

tcttgaattc ttactatcaa cattctctag ggoccactgt OTCTCCACC CrCCTCCCTT 60 
CATGCCTGAC CTGGGXGCTG TAGGTCTGT GCGACTTCCA CTGCTC 106 
[0199] K?'J#^f : 1 5 lD^MOft : -*IK 

EMOSS : 4 3 h#Oi/-: KMK 



GTCTGAATTC AAGCTTAGTA CTTQGCCAOC CCAAGGCCAA CCC 43 
[0200] E^J#^ : 1 6 *MQH : -*H 

EflJOSS : 2 0 h*a^~ : jgjjfttt 

E^JOM : ★ EHKoafll : ffeQ&K (l^&DNA) 

ew : 

TCTTGAATTC TTACTATGAA 20 

[020 1 ] K?'J## : 1 7 20*M<Dft : -#« 

KJ'J<Dg<* : 3 9 h**n^- : £MK 

emob : tm . * mixom® : ffeco&K (£j&dna> 

KJ'i : 

caacaajtac gcgcccagca GCTACCTGAG CCTGACGCC 39 
[0202] EM** : 1 8 ♦MOft : -** 

EWOfiS : 3 9 htf : oai&tK 

EW<oa : nm ♦ epjowr : m<D&m (^jsdna) 

EH: 

CTAGCTGCrG GCCGCCTACT TOTCTTGCT CTCTTTGCA 39 
[0 20 3] E9US4 : 1 9 30* §S<D8 : -*« 

15^JOg^ : 4 6 h#D5/- : ffiiKl* 

EMOffl : fl» * EW<DfIS : ffe<DS& (^DMA) 

E« : 

CTCTGAATTC AAGCTTAGTC CTAOGTCGAA CTCTGGCTGC AOCATC 46 

[0204] IB^IJ#^ : 2 0 * §K<D» : -*H 

: 3 4 htf : fffftR 

EOT: 

TCTTGAATTC TTACTAACAC TCTOCCCTCr TGAA 34 

[0205] EMM : 2 1 40*§ft<D& : 

E^JOfiS : 3 5 htfa^- : mm 

E9QOSI : «M ★ E?'J<D«S : ffecDSE (^3cDNA> 

IS*J: 

CTCTAACCTT CCACCATGGC CTGCACTCCT CTCTT 35 
[0206] E^J#^ : 2 2 *§g<D& : 

emoss : 4 8 nt?~ : aim* 

EMOSl : «H ft E$*J<£fiffl : ffeO&K (^dma) 

ffi^J : 

TCTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTC0C 48 

[0207] E5UM : 2 3 50 EMOfiS : 1 2 8 



51 



m<D& : - 



(27) 11 -8002 5 

52 

* h*P^- : ffMK 



60 
120 
128 



GTCTAAGCTT CCACCATCGC CTTTGCGCTG AGCTCGGTTT TCCTCCTTGC TCTTTTAAGA 
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGCAG GCCTGGTCCA CCCTGOCAGG 
TCCCTOVG 

[0 208] EW*^ : 2 4 * «©» : — 3«K 

£y»J©fi3 : 1 2 5 h#ni/~ : fitMX 

: 

ACCATTACTA CTGCTGCTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT CAGAGCTGAG 120 
CACAC 125 
[0 209] KM#^ : 2 5 *M0£t : -*« 

EJU©S*:132 htfa^- : ftMK 

EW : 

CTACCACCAC TACTAATGCT TGCCACCOC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 
CAAGACATGC CAT AGCT ACT GAAGGTGAAT CCAdAGGCTG CACAGGAGAG TCTCAGGGAC 120 
CTCCCAGCCT GG 132 
EM#* : 2 6 *m<D& : -*§ft 

1 1 0 htfPi?- : KiMX 

* S^liCDaffl : ffeCD&ia (^DMA) 

e?j : 

TGTTGGATCC CTGAGGAGAC GGTCACCAGG GTTCCCTGCC CCCAGTAAGC AAAGTAAGTC 60 



[0210 



ATACTAGTCT GTCTCGCACA CTAATACACA GCGGTCTCCT CAGCTCTCAG 



110 



[021 1 ] K?J#^f : 2 7 
KfllOfiiS : 3 0 

KM<Dfi : «K ♦ 
E9J : 

GTCTAAGCTT CCACCATGGG GTTTCGGCTG 
[0212] iS5»J#-^ : 2 8 
EMOSS : 3 0 

ti&KDM : tm * 
E3*J : 

7UTTGCATCC CTGAGGAGAC GGTCACCAGG 
[0213] E?>J#^ : 2 9 
EF'J<DgS : 1 3 3 



♦«©»: -** 



30 



30 



KMOtt:-*ll' 



e?»j 



ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CI I 101 ICI I CATTGCTCAG 
GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGAGCCT 
CGCTCMGCT CAC 

[0214] E?J#-Sf : 3 0 *M®K : -*« 

iey>J<Dg£ : 1 l 8 h#P^~ : iKMW 

E?'J©£! : mSL ★ E^JCDffiS : ffcCD&K ( oTSOIA) 



60 
120 
133 



ACCAACATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 
CTGGGOCTGA GCGCTACCTC ACCATCTCCA GCCTCCACTC TGAGGATGAG GCTCACTA 118 

[0215] E?J#^ : 3 1 50 EF'J<D^3 : 1 2 8 



C28) ftW^ 1 1 -8 0 02 5 

53 54 

EWcosa : tm * h#p^- : mm 

m<D& : -*§a * eyyoajs : (£«dna> 

mi: 

CTCTGGCTTC CATCTTCCTT AACTTTCATC AACTACCCAC GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CCTA^CTGC TGACTACTCA AOCTGCACGT GAGGTTGACC 120 
CAGCCTCC 128 
[0216] &Jtam : 3 2 * |g<D» : 

iS»J(Dfi3 : 1 1 4 hsFBS/- : GOflK 

§2?'J : 

CTTGGATCCG GGCTGACCTA GGACGGTCAC TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTCTATCAC CCACACCACA CTAATACTCA GCCTCATCCT GAGA 114 
[0217] K^J## : 3 3 ★IS<DK : -*« 

E?U<DfiS : 1 7 h*P^- : ftiMK 

EW©S : tiM ★ EF'J<D«ffl : ffe<D&& (£>£dna> 

EW : 

ACAAAGCTTC CACCATG 17 

[0218] : 3 4 *§S(D£* : -*M 

E?J©ft3 : 1 9 h*P^- : 

ERI0S : «K *20 E?'J©fI£g : ft(D«EM (^DNA) 

IB^tJ : 

OTGGATCCC GGCTGACCT 19 

[0219] EW»# : 3 5 + SA<D& : — 
E?»JOfi3 : 7 5 htfPix- : KMft 

Kwoa : m ♦ e?ijcr>aa : mv>\m (^^dma) 

E^J : 

CTTGGATCCG GGCTGACCTA GGAGGCTCAG TTTGCTCOCT CCGCCGAACA CCTACACAAA 60 
TTGTTCCTTA ATTGT 75 
[0 22 0 ] eS^JS"^ : 3 6 * |£<D& : — 

KW<DSS : 4 3 30 h**P^- : £fflK 

ENOB : «K * ie^J(D^^ : ffeCD&& <£/£DNA> 

E?U : 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 
[0221] : 3 7 *IHCD& : -*« 

EJUOfiS : 4 6 htf nSs- : SlftR 

E?|JQM : mSL * E?y©fiS : ffe<D&i» ( o7SDNA) 

E3*J: 

ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46 
[0 222 ] E3*J## : 3 8 *tt<D& : — *•* 

E^'JO^S : 1 1 1 40 h^P^- : Kifttt 

: «» ★ ee^uoas : too^ia (^jsdna) 

EM : 

CTTGGATCCG GGCTGACCTA GGAGGCTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

[0 22 3 ] EM*«t : 3 9 : 
ERlQSS : 4 2 htfvis- : @38tK 

E7>J©M : MS* * eyiJOKH : tiXOmM ( o-fiKDNA) 



CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGT ACGTA CT 42 
[0224] E*f>4- : 4 0 50 EWOfiS : 2 6 



(29) tmW- 1 1 -8 0 02 5 

55 56 

S&tkDM : &WL * rtf n^- : dig** 

m<D& : * E?)j(Dafl( : teCD*£i$ <£0cDNA> 
ie^J : 

CGAGGGCCCT TCTCTGGCTG CTGCTC 26 

[0 2 2 5] E^JS-^ : 4 i * |g(7}& : -*§J[ 

EF'JOfic* : 3 5 htf n^- : SLtktK 

mikoM : en * e?<j<d«$s : {fe<D&ia c^dna) 

ie^j : 

G4GAAGGGCC CTARGTACST GATGRAWOT AAGCA 35 
[0226] iB9»J#-9 : 4 2 10*MOtt : 

K?»J©fi<* : 3 5 htf a*;- : mm 

: &® ★ B^JOtlg : f&O&Bt <£liE0NA) 

iEW : 

CACOVATTCA CTATGGATTC TCGAACCTTC ACMX> 35 
[0227] E5>J## • 4 3 *«<D# : -*« 

E^JCDS^ : 1 8 htf O^- : GOXtt 

KW©St : A E5*JcDfI*I :"ffe(D^K (^SDNA) 

EW : 

GGCTTGGAGC TCCTCAGA 18 
[0228] E?'J## : 4 4 20^$g<Dg: : — #« 

EW<DfiS : 2 0 htfa^- : j£igtf 

E?iJ(D^ : «K ♦ E^JCDSIS : fiO'ttM (t&J&DNA) 

EW : 

cacackxjTt CAAAcrrm 20 
[0229] : 4 5 * h#oi?- : ftMK 

EWOfiS : 1 1 8 E^Joafl : *>^"*» 

EWIOSS : T $ sm * 

E8I : 

CI n Leu Val Leu "Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 
15 10 15 

Ala Ser Ala Lys Leu Ihr Cys Thr Leu Ser Ser Cln His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Cly Asp 

50 55 60 

Gly lie Pro Asp Arq ftie Ser Gly Ser Ser Ser Gly Ala Asp Arq 

65 70 75 

Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

lie Cvs Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Fhe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
HO 115 

[0230] E?U#^ : 4 6 X h^n^- : fiifttK 

EM<Dfi3 : 1 1 8 fi&XDmm : *>A** 

E?U<7>3S : T I sm X 
E^J : 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 



(30) 11-80 02 5 

57 58 
Civ Ser Leu Lys Leu Ser Cys Ala Ala Ser ay Phe Thr Phe Ser 
20 25 30 

Ser Tvr Gly Met Ser Trp He Arq Gin Thr Pro Asp Lvs Arq Leu 
35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tvr Tyr 
50 55 60 

Pro Asp Ser Val Lys Gly Arq Phe Thr lie Ser Arq Asp Asn Ala 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 
80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arq Gin Thr Thr Met Thr Tvr Phe 
95 100 105 

Ala Tvr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 
[0 23 1 ] ETUS-Sf : 4 7 * r tf n>>- : (EIKI* 

kei<ds£ : i i 6 m*\<Dmm : *>^it 

W3\ : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arq 
35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser Gly Ala Glu Arq 
65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 
[0 23 2] E3*J*# : 4 8 * h**n>>- : ffifltK 

E9»JOfi3 : 1 1 8 E?U<D«3» : *>/S£>St 

EJUOSS iTZsm. X 
g^J : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lvs Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arq Phe Ser Gly Ser Ser Ser Gly Ala Glu Arq 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 



C31) 1 1 - 8 0 02 5 

59 60 
Tyr Cys Gly Val Civ Asp Thr lie Lys Clu Gin Phe Val Tyr Val 
95 100 105 

Fhe Cly Cly Cly Thr Lys Leu Thr Val Leu Gly Cln Pro 
110 115 
[0 2 3 3] : 4 9 * r*P^- : KM* 

mtko&z : i 1 8 e&i<d9& : ^>/^B 

: 7i sm * 
g^'J : 

Cln Leu Val Leu Thr Cln Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lvs Leu Thr Cys Thr Leu Ser Ser Cln His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Cln Pro Glu Lvs Cly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Cly Ser His Ser Thr Cly Asp 
50 55 60 

Cly lie Pro Asp Arq Fhe Ser Gly Ser Ser Ser Cly Ala Glu Arq 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Clu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Clu Cln Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 234 ] %&mn : 5 0 * htfais- : SiftK 

KMOfiS : 1 1 8 mPlomm : 

SE*J : 

Cln Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arq 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Cly Ser His Ser Thr Gly Asp 
50 55 60 

Cly He Pro Asp Arq Fhe Ser Gly Ser Ser Ser Cly Ala Glu Arq 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Clu Cln Phe Val Tyr Val 
95 100 105 

Fhe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0235] iB?iJ#-5§ : 5 1 ★ r #ny- : ig£M£ 

E5U<DfiS : 1 1 8 MPXDmm : 



Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 



C32) »H¥ 11-8 0 02 5 

61 62 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tvr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Ara 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arq Phe Ser Gly Ser Ser Ser Gly Ala Glu Arq 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tvr Cvs Gly Val Glv Asp Thr He Lys Glu Gin Phe Val Tvr Val 
95 100 105 

Phe Gly Glv Gly Thr Lys Leu Thr Val Leu Glv Gin Pro 
110 115 
[0 2 3 6 ] KM»*f : 5 2 * h#o^- : ittiMK 

IZ?'J<7>g2 : 1 1 8 mt\<D®m : *>^*it 

E^JCDS : T $ * 
SS^J : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Cln His Ser Thr 
20 25 30 

Tyr TTir He Glu Trp Tyr Gin Gin Gin Pro Glu Lvs Gly Pro Lys 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser Kis-Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arq Rie Ser Gly Ser Ser Ser Glv Ala Glu Arq 
65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Rie Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0237] ie?lj## : 5 3 * htf n^- : m&K 

E?UcDg£ : 1 1 8 !5?iJ<DfI& : £>>^f£ 

an Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lvs Gly Pro Arq 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arq Fhe Ser Gly Ser Ser Ser Gly Ala Glu Arq 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 



C33) ftffiW- 1 1 - 8002 5 

63 64 
He Cys Civ Val Gly Asp Thr He Lys Clu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0238] : 5 4 * h*P^~ : jgJAft 

EJUOfid : 1 1 8 ^\<omm : *>'<t>W 

s&i : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tvr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

ay lie Pro Asp Arq Phe Ser Gly Ser Ser Ser Gly Ala Glu Arq 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Clu Asp Glu Ala Asp Tyr 
80 85 90 

He Cys Gly Val Gly Asp Thr lie Lys Clu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0239] K#*-9 : 5 5 * h*n5^- : £|ftR 

EWOfiS : 1 1 8 E?'J<D«S : 

EN: 

Gin Leu Val Leu Thr Gin Ser Pro Ser 
Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arq 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arq Phe Ser Gly Ser Ser Ser Gly Ala Glu Arq 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Fhe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 240] K5US# : 5 6 ★ htfns;- : fiOfUX 

E?JOg£ : 1 1 8 EW©«JB : 

S2?*J<PSS : T 5 sWt * 

an Val Gin Leu Val Clu Ser Gly Gly Gly Val Val Gin Pro Gly 



C34) ftgfl¥ 1 1- 80 02 5 

65 66 
1 5 10 15 

Arq Ser Leu Arq Leu Ser Cvs Ala Ala Ser Civ Phe Thr Phe Ser 
20 25 30 

Ser Tvr Glv Met Ser Trp Val Arq Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 
50 55 60 

Pro Asp Ser Val Lys Gly Arq Phe Thr He Ser Arq Asp Asn Ser 
65 70 75 

Lvs Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arq Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cvs Ala Arq Gin Thr Thr Met Thr Tvr Phe 
95 100 105 

Ala Tvr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 
[0 24 1 ] IB^J#^f : 5 7 * |gCD» : ~*Sfl 

: 4 1 1 r-tfnt/- ism* 

EWOSE : mm * E&XDmm : c DNA t o mR N A 

em: 

ATG AAC TTC CGG CTC AGC TTC ATT TTC CTT GCC CTC ATT TTA AAA 45 
Met Asn Phe Gly Leu Ser Leu He Phe Leu Ala Leu He Leu Lys 
-15 -10 -5 

OCT GTC CAG TGT GAG GTG CM CTG GTG GAG TCT GGG GGA GAC TTA 90 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

1 5 10 

GTG AAG CCT GGA GGG TCC CTC AAA CTC TCC TGT GCA GCC TCT GGA 135 
Val Lvs Pro Gly Gly Ser Leu Lys Leu Ser Cvs Ala Ala Ser Gly 

15 20 25 

TTC ACT TTC ACT AGC TAT GGC ATG TCT TGG ATT CGC CAG ACT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp He Arq Gin Thr Pro 

30 35 40 

GAC AAG AGG CTG GAG TGG GTC GCA ACC ATT PCX ACT GGT GGT ACT 225 
Asp Lys Arq Leu Glu Trp Val Ala Thr He Ser Ser Gly Glv Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC ACT CTG AAG GGG CCA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lvs Gly Arq Phe Thr He Ser 

60 65 70 

AGA GAC AAT GCC AAG AAC ACC CTA TAC CTG CAA ATG AGC ACT CTG 315 
Arq Asp Asn Ala Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu 

75 SO 85 

AAG TCT GAG GAC ACA GCC ATG TTT TAC TGT GCA AGA CAG ACT ACT 360 
Lys Ser Glu Asp Thr Ala Met Phe Tyr Cys Ala Arq Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCT GCA 411 
Ser Ala 

[0242] BE?iJ## : 5 8 E?iJ©S! : &Wl 

E?»J<Dfi<* : 4 1 1 50 M<Dtt : 



C35) 



67 



* EWOMS : c DNA t o 



ie^i : 

ATC COC TTT GCC CTG AGC TGC CTT TTC CTC CTT GCT CTT TTA AGA 
Ntet Civ Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arq 
-15 -10 -5 

OCT CTC CAC TCT CAG GTG GAG CTG GTG GAG TCT GGG GGA GGC CTC 
Gly Val Gin Cvs Gin Val Gin Leu Val Glu Ser Glv Gly Gly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TCT GCA GCC TCT GGA 
Val Gin Pro Gly Arq Ser Leu Arq Leu Ser Cvs Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC ACT AGC TAT GGC ATG TCT TGC GTC CGC CAG GCT CCA 
Fhe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arq Gin Ala Pro 

30 35 40 

GCC AAG GGG CTG GAG TGC GTG GCA ACC ATT ACT ACT GCT GGT AGT 
Gly Lys Gly Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC ACT GTG AAG GGG CGA TTC ACC ATC TCC 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arq Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC AGC CTG TAT CTG CAA ATG AAC AGC CTG 
Arq Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 

75 SO 85 

AGA GCT GAG GAC ACC GCT GTG TAT TAC TCT GCG AGA CAG ACT ACT 
Arq Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arq Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 



1 

68 
mRNA 

45 



90 



1-80025 



135 



180 



225 



270 



315 



360 



405 



105 no 
TCC TCA 411 
Ser Ser 

[0243] ie^JS^ : 5 9 
gS^Jcr>g2 : 1 1 

E5>J0«JS : K 
K^tf : 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

1 5 10 

[0244] i5^J#^ : 6 0 40 
K5»J<Dfi3 : 7 

Ser Ala Ser Asn Arg Tyr Thr 

1 5 
[0245] gg^J#^ : 6 1 
mtkD&Z : 9 

: T a sm 50 



115 



w&iomm : i-?* f 
em: 

Gin Gin His Tyr Ser Thr Pro Phe Thr 

1 5 
[0246] EMPV : 6 2 
l^'JCDS3 : 5 

&$i\<Dmm : ^ k 

EH: 

Pro Tyr Trp Met Gin 

1 5 
[0247] EJU**t : 6 3 
: 1 6 



C36) 



69 



1 1 - 8 0 02 5 

70 



: 

Ser He Phe Cly Asp Cly Asp Thr Arq Tyr Ser Cln Lys Phe Lys Cly 

15 



10 

* S^iJCDS^ : 4 1 1 

rtfni?- : EMK 
E^JOJIS : c cm t o 



l 5 
[0248] ffi?iJ#-S| : 6 4 
i^'JO^^ : 1 1 

r *p^- : mm 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr io 

15 10 
[0249] EM*st : 6 5 * 
g£?'J : 

ATC GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GCT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA CCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

15 10 
TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TCC ACC TTC ACT ACT 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Cln Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAC TAT GTG ATG GAT CTT AAG CAA GAT GCA AGC CAC 
Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Cly Ser His 

45 50 55 

ACC ACA GCT GAT GGG ATT CCT GAT CCC TTC TCT GGA TCC AGC TCT 
Ser Thr Gly Asp Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GCT GCT GAT CGC TAC CTT AGC ATT TCC AAC ATC CAG CCA GAA GAT 
Gly Ala Asp Arq Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp 

75 80 85 

GAA GCA ATG TAC ATC TCT GGT GTG CCT GAT ACA ATT AAG GAA CAA 
Glu Ala Met Tyr lie Cys Gly Val Cly Asp Thr He Lys Glu Gin 

90 95 100 

TTT CTC TAT CTT TTC CGC GGT GGG ACC AAG CTC ACT CTC CTA GGT 
Rie Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 
105 110 115 

411 



i^UCDS!® : c DMA t o 



CAG CCC 
Gin Pro 

[0250] : 6 6 

: 4 0 5 

&pi<Dm : mm x 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GCT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 



mRNA 



45 



90 



135 



180 



225 



270 



315 



360 



405 



mRNA 



45 



90 



C37) 1 1 - 8002 5 

71 72 
Cly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

CCC TCC CTG CCA CCC TCC CTC AAG CTC ACC TCC ACC TTC ACT ACT 135 
Ala Ser Leu Cly Ala Ser Val Lvs Leu Thr Cvs Thr Leu Ser Ser 

15 20 25 

CAC CAC ACT ACC TAC ACC ATT CAA TCC CAT CAC CAC CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

MG OGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lvs Cly Pro Arq Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG CCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arq Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TCT GGT CTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT CTC TAC CTC TTC GGC GGA GGG ACC AAA CTC ACC CTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 

[0 25 1 ] : 6 7 * ffloft : ratt* 

: 4 1 1 htfay- : mm 

mn<m im * sBftwmm - c dna t o orna 

ATG GGC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TCC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT CTC CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG CTC AAG CTC ACC TCC ACC TTG ACT ACT 135 
Ala Ser Leu Cly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAC 180 
Cln His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

ACC ACA GCT CAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Cly Asp Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GGC GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAC TCT GAG GAT 315 
Gly Ala Glu Arq Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TCT GCT CTG GGT GAT ACA ATT AAG GAA CAA 360 
Clu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 



(38) 



73 



wmhm i 

74 



8 0 0 2 5 



[0 252 



90 95 100 

TTT CTG TAC CTC TTC OCC GCA GGG ACC AAA CYC ACC CTC CTA GGC 405 
Phe Val Tyr Val Phe Glv Glv Civ Thr Lvs Leu Thr Val Leu Gly 

105 110 us 

CAG CCC 411 
Gin Pro 

3 E?'JS^ : 6 8 * m<D& : 

: 4 1 1 rtfvis- : mm 

®M * &?*l<Dmm : c DNA t o mRNA 

IE*J : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cvs Ser 
-15 -10 -5 

GGT TO" TTC TCC CAG CTT CTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTC GGA GCC TCG CTC AAG CTC ACC TCC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lvs Leu Thr Cvs Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Clu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG CAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Glv He Pro Asp Arq Phe Ser Glv, Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC AGC ATC TCC AGC CTC CAC TCT GAG GAT 315 
Gly Ala Glu Arq Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT CAC TAT TAC TCT GCT CTG GCT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC CTC TTC GCC GGA GGG ACC AAA CTC ACC CTC CTA GGC 405 
Fhe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

[0253] I2?U#^f : 6 9 40* m<D& : ~ 

i5?'J<Dg$ : 4 1 1 rtf Uv- : fiiMX 

E?U<DM : mit * g&i}<Dmm :cOW to mRNA 

ATG GCC TGC ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

OCT TCT TTC TCC CAG CTT CTG CTC ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser. Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TGC CTG GGA GCC TCG CTC AAC CTC ACC TCC ACC TTC ACT ACT 135 



75 

Ala Ser Leu Gly Ala 
15 

CAC CAC ACT ACC TAC 
Gin His Ser Thr Tyr 
30 

AAG GGC CO" AGG TAC 
Lys Cly Pro Arq Tyr 
45 

AGC ACA GGT GAT GGG 
Ser Thr Gly Asp Gly 
60 

GGG GO" GAG CGC TAC 
Gly Ala Glu Arq Tyr 
75 

GAG GCT GAC TAT TAC 
Glu Ala Asp Tyr Tyr 
90 

TTT GTC TAC GTG TTC 
Phe Val Tyr Val Phe 
105 

CAG CCC 411 
Gin Pro 

[0254] : 7 0 

EWDKS : 4 1 1 



(39) 

Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

20 25 
ACC ATT GAA TGC TAT CAC CAG CAC CCA GAG 
Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

35 40 
CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Leu Met Asp Leu Lys Gin Asp Gly Ser His 

50 55 
ATT CO" GAT CGC TTC TCA GCv TCC AGC TCT 
He Pro Asp Arq Phe Ser Glv Ser Ser Ser 

65 70 
CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

30 85 
TCT GGT GTG GCT GAT ACA ATT AAG GAA CAA 
Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

95 100 
GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 
Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



* e?'J<£>«& :com to 



1 1-80025 

76 



180 



ATG GCC 
Met Ala 

GGT TCT 
ay Ser 

GCC TCC 
Ala Ser 

CAG CAC 
Gin His 

AAG GGC 
Lys Gly 

AGC ACA 
Ser Thr 

GGG GCT 
Cly Ala 

GAG GCT 
Glu Ala 



TGG ACT CCT 
Trp Thr Pro 
-15 

TTC TCC CAG 
Phe Ser Gin 
1 

CTG GGA GCC 
Leu Gly Ala 
15 

ACT ACC TAC 
Ser Thr Tyr 
30 

CCT AGG TAC 
Pro Arq Tyr 
45 

GGT GAT GGG 
Gly Asp Gly 
60 

GAG CGC TAC 
Glu Arq Tyr 
75 

GAC TAT TAC 
Asp Tyr Tyr 
90 



CTC TTC 
Leu Phe 

CTT GTC 
Leu Val 

TCG GTC 
Ser Val 

ACC ATT 
Thr He 

GTG ATC 
Val Met 



ATT CCT 
He Pro 

CTC AGC 
Leu Thr 

TCT GGT 
Cys Gly 



TTC TTC 
Phe Phe 

CTG ACT 
Leu Thr 
5 

AAG CTC 
Lys Leu 
20 

GAA TGC 
Glu Trp 
35 

GAT CTT 
Asp Leu 
50 

GAT CGC 
Asp Arq 
65 

ATC TCC 
lie Ser 
80 

CTG GCT 
Val Gly 
95 



TTT GTT CTT 
Phe Val Leu 
-10 

CAA TCG CCC 
Gin Ser Pro 

ACC TCC ACC 
Thr Cys Thr 

TAT CAG CAG 
Tyr Gin Gin 

AAG CAA GAT 
Lys Gin Asp 

TTC TCA GGC 
Phe Ser Gly 

AGC CTC CAG 
Ser Leu Gin 

GAT ACA ATT 
Asp Thr He 



CAT TGC TCA 
His Cys Ser 
-5 

TCT GCC TCT 
Ser Ala Ser 
10 

TTC ACT ACT 
Leu Ser Ser 
25 

CAG CCA GAG 
Gin Pro Glu 
40 

GGA AGC CAC 
Gly Ser His 
55 

TCC AGC TCT 
Ser Ser Ser 
70 

TCT GAG GAT 
Ser Glu Asp 
85 

AAG GAA CAA 
Lys Glu Gin 
100 



225 



270 



315 



360 



405 



mRNA 



45 



90 



135 



180 



225 



270 



315 



360 



77 

TTT GTG TAG CTG TTC 
Phe Val Tyr Val Phe 
105 



(40) 

OCX CCA CCC ACC AAA CTC ACC CTC CTA CCC 
Civ Cly Cly Thr Lys Leu Thr Val Leu Gly 
110 115 



«fP9¥ 1 1 -8 0 02 5 
78 
405 



CTC TTC TTC TTC 
Leu Phe Phe Phe 



CAC CCC 411 
Cln Pro 

[0 25 5} E9J»J» : 7 1 
E9»J<Ofi'3 : 4 1 1 

w&Hom : ma 

: 

ATC CCC TCG ACT CCT 
Met Ala Trp Thr Pro 
-15 

OCT TCT TTC TCC CAC CTT GTG CTG ACT 
Gly Ser Phe Ser Gin Leu Val Leu Thr 
l 5 
CCC TCC CTC GGA CCC TCG CTC AAG CTC 
Ala Ser Leu Cly Ala Ser Val Lys Leu 
15 20 
CAC CAC ACT ACC TAC ACC ATT GAA TGG 
Cln His Ser Thr Tyr Thr He Clu Trp 
30 35 
MG GGC CCT AAC TAC CTC ATC GAT CTT 
Lys Gly Pro Lys Tyr Leu Met Asp Leu 
45 50 
ACC ACA CCT GAT GGC ATT CCT GAT CCC 
Ser Thr Cly Asp Cly lie Pro Asp Arq 
60 65 
OGC GCT GAG CCC TAC CTC ACC ATC TCC 
Qy Ala Clu Arq Tyr Leu Thr lie Ser 
75 SO 
CAC GCT GAC TAT ATC TCT GCT CTG GCT 
Clu Ala Asp Tyr He Cys Gly Val Gly 
90 95 
TTT GTG TAC CTC TTC GGC GGA GGG ACC 
Phe Val Tyr Val Phe Cly Gly Cly Thr 
105 110 
CAG CCC 411 
Gin Pro 
3 : 7 2 

: 4 1 1 



* ie?ij£)«£B : cow to 



TTT CTT 
Phe Val 
-10 

CAA TCC 
Gin Ser 

ACC TCC 
Thr Cys 

TAT CAC 
Tyr Cln 

AAC CAA 
Lys Cln 

TTC TCA 
Phe Ser 

ACC CTC 
Ser Leu 

CAT ACA 
Asp Thr 

AAA CTC 
Lys Leu 



CTT CAT 
Leu His 

CCC TCT 
Pro Ser 

ACC TTC 
Thr Leu 

CAC CAG 
Cln Cln 

GAT GGA 
Asp Cly 

GGC TCC 
Gly Ser 

CAC TCT 
Gin Ser 

ATT AAG 
He Lys 

ACC CTC 
Thr Val 



TGC TCA 
Cvs Ser 
-5 

GCC TCT 
Ala Ser 

10 
ACT ACT 
Ser Ser 

25 
CCA GAG 
Pro Clu 

40 
ACC CAC 
Ser His 

55 

AGC TCT 
Ser Ser 

70 
GAC CAT 
Glu Asp 

S5 
GAA CAA 
Glu Cln 
100 

CTA GGC 
Leu Cly 
115 



m R N A 



45 



90 



135 



180 



225 



270 



315 



360 



405 



[0256 
KW<Dfi3 



ATC OCX TGG 
Met Ala Trp 

GCT TCT TTC 
Gly Ser Phe 

GCC TCC CTC 
Ala Ser Leu 



40 htfO^-lfiifUfc 

* mn<omn : c dna t o m r n a 

ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TGC TCA 45 
Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

TCC CAC CTT CTC CTC ACT CAA TCC CCC TCT CCC TCT 90 
Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GGA GCC ICC CTC AAG CTC ACC TCC ACC TTC ACT ACT 135 
Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 



C41) ftRjip 1 1 - 8 0 0 2 5 

79 30 

15 20 25 

CAG CAC ACT ACC TAC ACC ATT GAA TCC TAT CAC CAG CAG CCA GAC 130 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

MG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Glv Pro Arq Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arq Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TCT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT CTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CGC 411 
Gin Pro 

[0 257] ie^J#-^ : 7 3 * »CD& : -*lfl 

£5*J(D£<* : 4 1 1 h : jEifU* 

K^JOM : &m * mtlvmm : c OKA t o mRN A 

iBJ'J : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TCC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TCC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAC CAC ACT ACC TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

MG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAC CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arq Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TUT GGT CTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT CTG TAC CTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 



C42) 11 - 8 0 02 5 

«■ 82 
Fhe Val Tyr Val Phe Gly Gly Cly Thr Lys Leu Thr Val Leu Cly 

105 no H5 

CAC CCC 411 
Cln Pro 

[0 25 8] Efllft^ : 7 4 * |fiCD& : 

iE?iJ<D§2 : 4 1 1 rtf P^- : jSIHK 

EM©H:«» * EPJoaSl : c DN* t o mRNA 

g^iJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cvs Ser 
-15 -10 -5 

GGT TCT TTC TCC CAC CTT CTC CTC ACT CAA TCG CCC TCT CCC TCT 90 
Cly Ser Phe Ser Cln Leu Val Leu Thr Cln Ser Pro Ser Ala Ser 

1 5 io 

CCC TCC CTC CCA CCC TCG CTC AAG CTC ACC TCC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAC CAC ACT ACC TAC ACC ATT GAA TCG TAT CAG CAC CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTC ATG GAT CTT AAG CAA CAT GGA ACC CAC 225 
Lys Glv Pro Arq Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

ACC ACA GCT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arq Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC AGC ATC TCC AGC CTC CAG TCT GAG GAT 315 
ay Ala Glu Arq Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT CAC TAT ATC TCT GCT GTG GGT GAT ACA ATT AAG CAA CAA 360 
Clu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT CTG TAC CTG TTC GGC GGA GGG ACC AAA CTC ACC CTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CGC 411 
Gin Pro 

[0259] ffi?J#^ : 7 5 * h*u^- ; fiffttt 

sBajoss : 3 4 miKomm : K 

EHkDffl :7$/» *40 

Ala val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 
15 10 15 

Gin Asp Leu Arq Arq Arq Phe Phe Leu His His Leu lie Ala Glu 
20 25 30 

He His Thr Ala 
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[04] taPTHrfts»o««jiec^a^jtt«*^r 

[H8] !S(*»^rgtt0«JS»*S:7n-rig-C*S. 
[09] !R««^?gtt(WIJffilS***-rH'C**. 

[011] tift*S^S140«»Jl£fS*«:7r-rar*^o 

[012] m{*&&fe&o®mmm&nk'*mvikz>. 



0*3) ^pflsp i 1 - 8 0 02 5 
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* [013] b KSaft!nf*CD*«l?Stt*7F-r0T*>€>. 
[015] b hSft!n(*co*f0rS14*^f 0t*^ o 

[016] b hmta*©^»cc»-r*jfiaBa**^ 
T0r*^ o 

[017] b ha/fc!n(*<Z).«Wc»*SrfeaB»J|l*5 
T0r&£ o 

[018] b hm!Rfl®»«*ec»T*?6«Sa**n 
T0r<fc* o 

10 [0 l 9 ] b hSfbtS#o««Ji«c»-r5rfe*J»**5 
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